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DESCRIPTION 

POT.YQL COMPOUNDS. THEIR PRODUCTION AND USE, 

TECHNICAL FIELD 

The present invention relates to a polyol, a method of its 
production, and its use. More particularly, the invention relates 
to a bioactive compound of use as a medicine, for as a preventing 
and treating drug for diseases such as gastric ulcer and duodenal 
ulcer, and an anti-H^licobact^ EYlori agent containing the sard 
compound. 

BACKGROUND ART 

Being a member of the group of bacteria doing harm in the 
gastrointestinal tract. Helicobacter pylori is a gram-negative 
microaerophile belonging to the genus Helicobacter and, as 
suggested, may be a major factor in the recurrences of gastritis, 
duodenal ulcer and stomach ulcer. 

For the treatment of various diseases associated with 
Helicobacter pyloxi infection, chemotherapy such as a two-drug 
combined therapy using a bismuth drug and an antibiotic or a 
three-drug combined therapy using a bismuth drug , metronidazole (US 
Patent 2.944.061). and either tetracycline (e.g. US Patent 
2 712 517) or amoxicillin (US Patent 3.192.198) is being practiced 
today. The ternary therapy consisting of a gastric proton pump 
inhibitor, amoxicillin, and clarithromycin has also been found to 
be effective (Gut, 1995 , 12 (Supplement 1) : A365) (Gastroenterology. 
1996. 110 : A171). Such drugs as bismuth drugs, antibiotics, and 
metronidazole are all administered by the oral route. 

Referring to polyols , PCT International Patent Application 
Publication No. WO93/06838 and Acta Chemical Scandinavica B 36, 
515-518 (1982) disclose 
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respectively, as synthetic intermediates, and Carbohyd. 
(2), 263-280 (1973) states that 



Res. , 28 




is active against gram- negative bacteria. 

For an improved expression of the efficacy of an active 
ingredient and a reduced risk for side effects, an attempt was made 
to formulate amoxicillin, for instance, into a gastric mucosa- 
adhesive composition to prolong its intragastric residence time and 
let amoxicillin be released at a controlled rate and with consequent 
improved availability of active ingredients (WO 94/00112) . It has 
been demonstrated that the rate of clearance of Helicobacter pylori 
can be improved by causing an ant i- Helicobacter pjOQri substance 
to stay in the stomach longer to ensure prolonged exposure of the 
bacteria to the active substance [Scand. J. Gastroenterol.. 29, 
16-42 (1994)]. 
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However, in order that a sufficient growth- inhibitory 
concentration may be maintained in the habitat of mUse^ 
^iori. said bismuth drugs, antibiotics, or metronidazole must be 
administered daily in massive doses and such therapeutics entail 
various troubles, for example, the onset of adverse reactions such 
as vomiting and diarrhea. Under the circumstances . the present 
invention has for its object to provide a novel medicinal agent 
having high antibacterial activity, particularly against 
Hfilieatast£E psioxi and other bacteria of the genus 
and producing clinically rewarding preventing and treating 
responses with a reduced incidence of adverse reactions. 

DISCLOSURE OF INVENTION 

As the result of their intensive research, the inventors of 
the present invention synthesized a novel polyhydric alcohol 
(polyol) of the following formula s 



Y — X 




(I) 
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OH OH 

wherein X is L-serlne residue. L-asparagine residue or (S)-2- 
ammobutyric acid residue and Y is a -L- amino acid residue, and 
discovered that, because of this unique chemical structure that 
dipeptide 1-X is bonded directly to nitrogen atom, the above 
compound displays remarHable inhibitory activity against the 
bacteria doing harm in the gastrointestinal tract, particularly 
high anti-Hslicsi^ctex activity, with clinically favorable 
pharmacological characteristics such as a low risK for adverse 
effects . The present invention has been developed on the basis of 

the above finding. 

m view of the above state of the art. the inventors of the 
present invention have discovered that the effectiveness cf active 
ingredients (e.g. anti Helicobactex pylori effect) can be 
potentiated by administering gastric mucosa adhesive composition 
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containing an active ingredient <e.g. anti 
substance) , ana that the composition has favorable safety 
characteristics and an enhanced adhesion to the mucosa. 
Thus the present invention relates to : 

(1) A compound of the formula (I) or its salt; 

• nhnvP (i) wherein X is 

(2) A compound as shown m the above ID. 

2-aminobutyric acid residue; „„™,ii n e 
,3) A compound as shown in the above (1) . wherein Y is norvalrne 

residue, isoleucine residue or methionine residue; 
(4) A compound as shown in the above (1). which is (S)-3 

U2S .3 R .4 R .5S,-5-(L-norvalyl-(S)- 2 -aminobut y ryl)amino- 

2,3.4.6-tetrahydroxyhexanoylIamino-3-phenylpropionic acid or 

i <5 S ,Tcompound as shown in the above (1). which is (B)-3- 
U 2S.3R.4F.5S,-5-<L-isoleucyl-(S,-2-aminobutyryl>amino- 

2,3. 4 . 6 -tetrahydroxyhexanoyl]amlno-3-phenylpropionic acid or 

^,^0^ of the compound or its salt shown in the above (1); 
. ( 7 ) A pharmaceutical composition which contains a compound as shown 
in the above (1) or its pro-drug; 

"aM Pharmaceutical composition as shown in the above ,7, . which 
is an anti-asilsoisctex EylCXl agent; 

(9) A pharmaceutical composition as shown in the above (8, . which 
is a preventing and treating agent of HsliSsMS^ 



>*> infectious disease; 

10, A pharmaceutical composition as shown in the above ,9) 
ILrein HeiiEQbscte!: ^ infectious disease is gastric or 
duodenal ulcer, gastritis, gastric cancer or gastric MALT 

3 0 pharmaceutical composition as shown in the above (7 , . which 
s a gastric mucosa adhesive pharmaceutical composition; 
(12) A pharmaceutical composition as shown in the above { 11 ) , 

herein a gastric mucosa adhesive pharmaceutical c<^« 
contains (a, a compound as shown in the above (1). (b) = 
35 and/or a polyglycerol fatty acid ester and ,c> a viscogenic agent 
capable of being viscous with water; 
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(13) A pharmaceutical composition as shown in the above (12), 
wherein (c) the viscogenic agent is an acrylic polymer; 

(14) A pharmaceutical composition as shown in the above (12), 
which further contains (d) a material which swells the viscogenic 

5 agent; 

(15) A pharmaceutical composition as shown in the above (14), 
(d) the material which swells the viscogenic agent is curdlan 
and/or a low-substituted hydroxypropylcellulose ; 

(16) A pharmaceutical composition which contains both of a 

10 compound as shown in the above ( 1 ) and the other antibacterial 
agent and/or an antiulcerative agent; 
S {17 ) A method for treating or preventing a mammal suffering from 

1 a H.-M.nbacter p ylori infectious disease, which comprises 

^ administering an effective amount of a compound as shown in the 

1 15 above (1) or its pro-drug optionally together with a 
J pharmaceutical^ acceptable carrier, diluent or excipient. to 

G a patient suffering from the disease; 

5 (18) A method as shown in the above (17), wherein Helicobacter 

UJ pylori infectious disease is gastric or duodenal ulcer . gastritis , 

gastric cancer or gastric MALT lymphoma; 

(19) Use of the compound as shown in the above ( 1 ) or its pro-drug 
for manufacturing of a pharmaceutical composition for a 
Helicobacter p ylori infectious disease; 

(20) Use as shown in the above (19). wherein the composition is 
25 for treating or preventing a Helicobacter pvlori infectious 

disease ; 

(21) Use as shown in the above (20). wherein the Helicobacter 
pylori infectious disease is gastric or duodenal ulcer . gastritis . 
gastric cancer or gastric MALT lymphoma; 

30 (22) A method for producing a compound as shown in the above (1). 
which comprises reacting a compound of the formula : 
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[wherein R>. R>. and H« are independently a protecting group for 
hydroxy group or a hydrogen atom, an. R 1. a protecting group for 
carboxyl group or a hydrogen .to-]. «. -It or its reactive 
derivative at the amino group with a compound of the^formula - 

Y' —X' -OH 

therein X' is .-serine residue which may he protected. L--P«^» 
residue which may he protected or (S )-2-aminobutyric acid rescue. 
Y ■ is ct -L-amino acid residue which may be protected] . its .It or 
its reactive derivative at the carboxyl group, if necessary, 
followed by removing the protecting group; 

(23) * -thod for producing a compound as shown in the above (1) . 
which comprises reacting a compound of the formula , 



(IV) 



15 




therein X" is L-serine residue which may be protected, L -asparagine 
residue which may be protected or <s,-2-aminobutyric acid residue, 
and the other symbols have the meanings given above] . 
its reactive derivative at the amino group with a compound of the 

20 formula : ' 
Y' —OH 

[wherein Y ■ has the meaning given above] . its salt or its reactive 
derivative at the carboxyl group, if necessary, followed by removing 

the protecting group. 
25 in the above formula (I). L-serine residue. L-asparagine 

residue and (s)-2-aminobutyric acid residue, each of which is 
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r d bv X respectively mean parts which form by removing 
represented hy X resp ^ atom from 

a hydroxy croup rom and (s) . 2 .aminobutyric 

. * bv X are bonded with the amino group of 5-amino- 
represented by X are bon carbony l group which 

forms by removing a hydroxy g P a hvdrogen atom from the amino 

group. i«e rpsidue represented 

^-r-mni* m a -L- ammo acid residue 
Tn 4-vtp above formula UJ/ 

- ■ - ■ - :ir::".rz ir: 

carboxyl group ^ oarboxyl group . 

group which forms by removing a hydroxy gr P „ olnlne 
. „ ia . include such amino acids as alanine, arginine. 

B6 '"' 1 " 1 aCld ' 9lUta, " ine ' 

aSPara9±n :; s :ri leu -e. isoleucine. lysine, -thionine 

glycine. "" tlAin «' serlne _ threon i„e. tryptophan, tyrosine. 

ph enylalanine. proline ser ^ ^ ^ 

V ""adiplc acia. 2 -aminobutyric acid. 2 -aminoisobutyric acid, 
r—rntenolc acid. ^^^^^ 

Ta^hyrial;. ^glycine, etc. .ong -m ■ norvaline. 

is oleucine and ^^^^ ^ ot ^ group for 
5 In the above formulas (I X, and ^ ^ ^ ^ 

^^^^^ ^ — iB ^ f 1614 I P6Ptlde 
ILrr J Protecting group -J^.^^. 

™i 4-methoxy-4-tetrahydropyranyl. 2- 
tetrahydropyranyl 4 meth * p . nlt roben Z yl. o- 

tetrahydropyr nyl^ ben^V ; P ^ lsopropy iidene. 

35 ^rS^! - Z ylidene. p-methoxyben,ylidene. etc. silyl 
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ether forming protecting groups such as trimethylsilyl , 
ether-formxng v 1<s11vl iS opropyldimethylsilyl. 

triethylsilyl. triisopropylsxlyl . xsopr py 

loilvl t ert-butyiaimethylsilyl, tert 
diethylisopropylsxlyl, tert * l£ ^ nvl 

t 1# pivaloyl. benzoyl, 
dichloroacetyl, tncnior j cvc lio carbonate, 

henzyloxycarbonyl. 2-bromobenzyloxycarbonyl. cyclic 

- ,rr :z - - ■ - — — r 

carhop represented by « means one = ~» - 

^. „. r hAxvl qroup xn the ixexa 01 
protecting group for carboxyx gr 

chemistry. . ecting group which can be used includes 

The carboxyl-protectxng yj- f 

methoxymethyl. methoxy 0 - n itrobenzyl . benzhydryl, 

benzvl. p-methoxybenzyl, p-nxtrobenzyx , , ^. 

benzyx. f ■ ^ n -i-rimethvlsilylethyl. allyJ-, 

trityl. 2.2.2-tricbloroethyl. *™ thy » e^r-forming 
cyclohexyl. cyclopentyl, phenacyl etc. ^ 

prot ::te d , L -a™ lne r/rrrterVx 1 .. 

, 3^^. - = : -;;;-; 1 : ng a h ; roxy group M 

respectively ,ean parts wbxcb f , ^ ^ ^ ^ 

the carboxyl group and a hydrogen residue which 

..serine residue which .ay be protected. ■ ^ 

may be protected and ^) -2-mobutyrxc ac.d residue^ 

, fTTTl L-serine residue which may be protected. 
50 *°Ta i e -i u wbicb W be protected and (s, —inobutyric 
asparagine resiau „ SDe ctively includes. L-serine 

acid residue represented by X respective y 

4. ^tontpd L-asparagxne residue wmui 
residue which is not protected. L P 

^^ri and ( S) -2-aminobutyrxc acxd resxdue, 
protected ana v&j nrntected. L-asparagine 

35 .serine residue whose hydroxy = ^ ^ine ^ which 
residue whose carbamoyl group xs protected. 



is protected is one whose hydroxy group is protected and L- 
asparagine residue which is protected is one whose carbamoyl group 
is protected. The protecting group for the hydroxy group of L- 
serine residue includes those mentioned as the protecting group for 
5 the hydroxy group shown by R 1 . R 2 , R 3 and R 4 . Among them, tert- 
butyl group, etc. is preferable. The protecting group for the 
carbamoyl group of L-asparagine residue include, for example, 
xanthyl group, 4-methoxybenzyl group, 2 . 4-dimethoxybenzyl group, 
benzhydryl group ,4,4' -dimethoxybenzhydryl group . etc . Among them . 
10 triphenylmethyl group is preferable. 

In the above formula (IV), L-serine residue which may be 
5 protected, L-asparagine residue which may be protected and (S)- 

2-aminobutyric acid residue, each of which is represented by X", 
respectively mean group which forms by removing a hydroxy group from 
15 the carboxyl group of L-serine which may be protected. L-asparagine 
which may be protected and ( S) -2-aminobutyric acid. In the above 
formula (IV), X" bond to amino group of 5 -amino -2 , 3 , 4 , 6- 
tetrahydroxyhexanoyl group at carbonyl group which forms by 
removing a hydroxy group from the carboxyl group. In the above 
O 20 formula (IV) , L-serine residue which may be protected, L-asparagine 
^ residue which maybe protected and (S) -2-aminobutyric acid residue , 

each of which is represented by X" include L-serine residue which 
is not protected, L-asparagine residue which is not protected and 
(S) -2-aminobutyric acid residue and also include L-serine residue 
whose hydroxy group is protected, L-asparagine residue whose 
carbamoyl group is protected. The protecting group for the hydroxy 
group of L-serine residue and the protecting group for the carbamoyl 
group of L-asparagine residue include those mentioned for X' . 

In the above formulas (III) and (V). a-L-amino acid residue 
which may be protected, represented by Y ' , includes a -L-amino acid 
residue which may be protected, represented by Y, and also includes 
ones whose amino group, carboxyl group, hydroxy group and carbonyl 
group are partially or entirely protected, when a-L-amino acid 
residue has a carboxyl group, a hydroxy group or a carbonyl group. 
The protection for the amino group, carboxyl group, hydroxy group 
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and carbonyl group, means those by the protecting group usually 
known as the protecting group for amino group, protecting group for 
carboxyl group, protecting group for hydroxy group and protectxng 
group for carbonyl group in the field of peptide chemistry. 

5 The amino -protecting group which can be used includes 

amide-forming protecting groups such as formyl. acetyl, 
chloroacetyl. dichloroacetyl . trichloroacetyl, trif luoroacetyl. 
acetoacetyl. o-nitrophenylacetyl . etc.; carbamate-f orming 
protecting groups such as tert-butoxycarbonyl. benzyloxycarbonyl, 

10 p-methoxybenzyloxycarbonyl. p-nitrobenzyloxycarbonyl , 2- 
chlorobenzyloxycarbonyl, 2 . 4-dichlorobenzyloxycarbonyl . 
benzhydryloxycarbonyl, 2 , 2 . 2- trichloroethoxycarbonyl , 2- 
trimethylsilylethoxycarbonyl. 1 -methyl- 1- ( 4- 
biphenyDethoxycarbonyl, 9-f luorenylmethoxycarbonyl . 9- 

15 anthrylmethoxycarbonyl. isonicotinyloxycarbonyl. 1- 

i • tritvl and phthaloyl. Among them, 

adamantyloxycarbonyl, etc.. trxryx, a»u y 

tert-butoxycarbonyl, benzyloxycarbonyl. 9- 

f luorenylmethoxycarbonyl, etc. are preferable. 

The carbonyl-protecting group includes acetal-, ketal- , 
dithioacetal- or dithioketal- forming protecting groups, such as 
dimethyl, diethyl, dibenzyl. diacetyl, etc.; protecting groups 
forming optionally substituted 1.3-dioxane or 1 , 3-dioxolane . 
protecting groups forming 1,3-dithiane or 1. 3-dithiolane. and 
protecting groups forming hydrazones substituted with N,N-dimethyl. 
2.4-dinitro P henyl. etc. Among them, 1.3-dioxane. etc. are 
preferable . 

The protecting group for carboxyl group include those mentioned 
for the carboxyl group represented by R 5 . Among them, tert-butyl 
group, benzyl group, etc. are preferable. The protecting group 
for the hydroxy group include those mentioned for the hydroxy group 
represented by the above R 1 . R 2 . R 3 and R 4 . 

The salt of Compound (I) according to the invention includes 
a salt with a pharmacologically acceptable base and a salt with an 
pharmacologically acceptable acid. The salt with a 
35 pharmacologically acceptable base include a salt with an alkali 
metal (e.g. sodium, potassium, etc.) and a salt with an alkaline 
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earth metal (e.g. calcium, magnesium, etc.). The 
pharmacologically acceptable acid include a salt with an inorganic 
acid (e.g. hydrochloric acid, hydrobromic acid, hydroiodic acid, 
sulfuric acid, phosphoric acid, etc.) and a salt with an organic 
acid (e.g. acetic acid, propionic acid, lactic acid, succinic acid, 
maleic acid, tartaric acid, citric acid, gluconic acid, ascorbic 
acid, benzoic acid, methanesulf onic acid, p-toluenesulf onic acxd, 
cinnamic acid, fumaric acid, malic acid, oxalic acid. etc.). 

The pro-drug of the compound of the formula (I) or its salt 
[herein after referred to as Compound (I)]means a compound which 
is converted to Compound (I) under the physiological condition or 
with a reaction due to an enzyme, an gastric acid, etc. in the living 
body, that is. a compound which is converted to Compound (I) with 
oxidation, reduction, hydrolysis, etc. according to an enzyme; a 
i compound which is converted to Compound ( I ) with gastric acid . etc . 

Examples of the pro-drug of Compound (I) include a compound 
wherein an amino group of Compound (I) is acylated. alkylated, 
phosphorylated, etc. (e.g. a compound wherein an amino group of 
Compound (I) is eicosanoylated. alanylated, 
0 penty laminocarbony lat ed . ( 5 -methyl - 2 - oxo - 1 . 3 - dioxolen - 4 - 
yDmethoxycarbonylated. tetrahydrofuranylated, 
pyrrolidylmethylated. pivaloyloxymethylated , tert-butylated. 
etc.); a compound wherein an hydroxy group of Compound (I) is 
acylated. alkylated, phosphorylated. borylated. etc. (e.g. a 
5 compound wherein an hydroxy group of Compound (I) is acetylated, 
palmitoylated, propanoylated, pivaloylated, succinylated, 
fumarylated. alanylated, dime thy laminome thy Icarbonylated, etc.); 
a compound wherein a carboxyl group of Compound ( I ) is modified with 
ester, amide, etc. (e.g. a compound wherein a carboxyl group of 
30 Compound (I) is modified with ethyl ester, phenyl ester, 

oarboxymethyl ester . dimethylaminomethyl ester . pivaloyloxymethyl 
ester, ethoxycarbonyloxyethyl ester, phthalidyl ester, (5- 
methyl-2-oxo-l,3-dioxolen-4-yl)methyl ester, 

cyclohexyloxycarbonylethyl ester , methyl amide . etc . ) ; et c . These 
35 pro -drug can be produced by per se known method from Compound ( I ) . 
(II) and (III) • 
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The pro-drug of Compound ( I ) may be a compound which is converted 
into Compound (I) under the physiological conditions as described 
in "Pharmaceutical Research and Development" . Vol. 7 (Drug Design) , 
pages 163-198 published in 1990 by Hirokawa Publishing Co. (Tokyo. 
Japan) . 

Also, Compound (I) may be hydrated. 

The production of Compound (I) in the present invention is 
mentioned below. 

Compound (I) can be produced, for example, by reacting a 
compound of the formula (II), its salt or its reactive derivative 
at the amino group [hereinafter briefly referred to as Compound 
(II) ] with a compound of the formula (III) , its salt or its reactive 
derivative at the carboxyl group [hereinafter briefly referred to 
as Compound (III) ] . or by reacting a compound of the formula (IV) . 
its salt or its reactive derivative at the amino group [hereinafter 
briefly referred to as Compound (IV) ] with a compound of the formula 
(V) , its salt or its reactive derivative at the carboxyl group 
[hereinafter briefly referred to as Compound (V)], if necessary, 
followed by deprotection . 

In the above Compounds (II) and (IV) , the reacting derivatives 
at the amino group mean ones capable of forming peptide bond by 
reacting with compounds (III) or (V) respectively, for example, a 
compound which forms by the substitution of the amino group of 
Compound (II) and Compound (IV) etc. with a trimethylsilyl group, 
a trimethylstannyl group. 

In the above Compounds (III) and (V) , the reacting derivatives 
at the carboxyl group mean ones capable of forming peptide bond by 
reacting with compounds (II) and (IV) respectively, and can be 
prepared from Compound (III) and (V) respectively, for example, by 
the acid halide method, azide method, mixed acid anhydride method 
(the "counterpart acid" which can be used includes 
isobutyloxycarbonyl chloride, pivaloyl chloride, etc. ) , symmetric 
acid anhydride method, the method using a condensing agent such as 
N,N' -carbodiimidazole, N , N ■ -dicyclohexylcarbodiimide , N ,N 1 - 
diisopropylcarbodiimide, l-ethyl-3- ( 3- 

dimethy laminopropy 1 ) carbodiimide , N - e thoxycarbonyl - 2 - e thoxy - 
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1,2-dihydroquinoline. diethyl phosphorocyanidate , 
diphenylphosphoryl azide, 2- ( lH-benzotriazol-l-yl) - 1 . 1 . 3 . 3- 
tetramethyluronium tetraf luoroborate , 2 - ( lH-benzotriazol- 1 -yl ) - 
1,1,3,3-tetramethyluronium hexaf luorophosphate. benzotriazol-1- 
yloxytris(dimethylamino)phosphonium hexaf luorophosphate , 
benzotriazol-l-yloxytrispyrrolidinophosphonium 
hexaf luorophosphate , bromotrispyrrolidinophosphonium 
hexaf luorophosphate , 2- ( 5-norbornene-2 , 3- 

dicarboximido)tetramethyluronium tetraf luoroborate . or the like, 
the method which comprises using the above condensing agent in the 
presence of 4-dimethylaminopyridine, 3-hydroxy-3 . 4-dihydro-4- 
oxo-l,2.3-benzotriazole, N-hydroxysuccinimide , N-hydroxy-5- 
norbornene-2 , 3-dicarboximide , 1-hydroxybenzotriazole or the like, 
or the active ester method using them. 

The reaction between Compound (II) with Compound (III) and the 
reaction between Compound (IV) with Compound (V) can usually be 
carried out in the presence of a solvent. 

The solvent which can be used includes aromatic hydrocarbons 
such as benzene, toluene, xylene, etc.; halogenated hydrocarbons 
such as dichloromethane . chloroform, etc. , saturated hydrocarbons 
such as hexane, heptane, cyclohexane, etc.; ethers such as diethyl 
ether, tetrahydrof uran. dioxane , etc.; nitriles such as 
acetonitrile etc.; sulfoxides such as dimethyl sulfoxide etc.; 
amides such as N.N-dimethylf ormamide etc.; esters such as ethyl 
acetate etc. , and water. Those solvents can be used each alone or 
in a combination of 2 or more species, for example in a ratio of 
1 : 1 through 1 : 10 . Each amount of Compounds (III) and (IV) is 
0.5 to 10 equivalents relative to one equivalent of Compounds (IV) 
and (V) , respectively. The reaction temperature is usually about-80 
to 100° C and preferably about-50 to 50° C. The reaction time may 
range from about 1 to 96 hours, preferably about 1 to 72 hours. 

In the above reaction, when amino group, carboxyl group, hydroxy 
group or carbonyl group each of which is not concerned with the 
reaction is protected, the compound can be subjected to deprotection 
reaction to convert to Compound (I). 

The technology for removing such amino-protecting , 
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hyar „ t ec tln , c^-^^. ^^z::^:. 

^reduction method, the .ultr .^tt^. 
the phenylhydrazine method, the sodi pallaaium 

::::: — ««« — — ~ - 



in 

5 15 



selectively used. n methods fQr 

The a ; s ; e ; ia ^;r ester . or silyl a na is 

hyar oly 2 ing an ami^ type of protec tin 9 group, 

applied to elimination of the oorre p a „ rotectlon of an amino 

For example . the method is commonly used for deprotectio 
group protected by tert-butoxycarbonyl. p- 

methoxybensyloxycarbo, ,yl i^J^^^,^. 

, group protected by methoxymethyl . tert-butoxymethyl 
= n4 m ethoxy-4-tetrahydropyranyl. 2- 

P tetrahydropyrany . 4-methox y ^ orgaBlc 

, tet rahydrofuranyl or t- ^ ^ aoia _ 

= 20 acids such as formic add. nil lnorganlo aoids such as 

acid p-toluenesulfonic acid. etc. and inorg 

• „„, hvdrobromic acid, sulfuric acid. etc. 
hydrochloric acid hydrobro ^ ^ ^ ^ 

The method using a base, like the 

ls M e of the co^on methods 

25 the lik e bond and is applied _ can be used 

ty pe of protecting ~ group protected by 

„ith advantage for efl base inoludes such 

9 .f lu orenylmethoxycarbo ^ T he _ 

inorganic bases as alkali metal hy alkaline earth metal 

30 sodium hydroxide, potassium hy roxi . , 

hydroxides. ^ta donate, potassiumcarbonate. 

* ivr^li metal carbonates f e.g. soaxum ^ 

etc alkaline earth metal carbonates. .... magnesium carbonate, 
calclul carbonate, etc., alkali metal hydrogencarbonates e.g. 

4- not^sium hvdrogencartonate, etc.; 
*k sodium hydrogencarbonate. potassxum nyu a 

35 sodium ny g acetate, potassium acetate, 

alkali metal acetates, e.g. 
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.to • alkaline earth metal phosphates, e.g. calcium pho.ph.t.. 

k „ h ,t. e etc • alkali metal hydrogenphosphate . e.g. 
magnesium phosphate, etc.. ai*. etc • 

aisoaium hydrogenphosphate.. dipotassium hydrogenphosphate. etc.. 
ai soan. y orga nio bases as trimethylamine . 

and aqueous ammonia; and such organi 

triethylamine. aiisopropylethylamine . pyridine, picolme. 
methylpyrrolidine. piperidine. N-methylpiperidine^ H- 
methylmorpholine. 1 . 5-diazabicycld 4 . 3 . 0 ,non-5-ene. 1.4 
liazablcycloU^^octane. 1 . S-diazabicycloU . 4 . 0, -7-undecene. 

'^The reduction method is used typically for the deprotection 
of an ammo group protected by triohloroacety 1 . 
o-nitrophenylacetyl. 2 . 2. 2-trichloroethoxycarbonyl . 
benzyloxycarbonyl. p-nitrobenzyloxycarbonyl. 2 4- 
aichlorobenzyloxycarbonyl. L^^™**™^^*^^ 
the like- the deprotection of a hydroxy group protected by benzyl. 
Hitrohenzyl. or the 11*. , and the protection of a carboxyl group 
"o ecterby benzyloxymethyl. benzyl, p-nitrobe„zyl. phenacy 1 
2 2 "trichloroethyl . benzhydryl . or the like . The preferred mode 
"reduction includes reduction with sodium borohydride . reduction 
with zinc/acetic acid, and catalytic reduction. 

\he ultraviolet method is applied typically to the deprotection 
of a hydroxy or carboxyl group protected by o-nitrobenzyl. 

Z hydrazine method is typically applied to the ~ctron 
of an amino group protected by phthaloyl (e.g. ' 
The phenylhydxazlne method is typically applied to the 

Protection of an amino group protected by acetoacetyl. 

' The sodium N-methyldithiocarbamate method is typically applied 

to the deprotection of a chloroacetyl-protected amino or hydroxy 

The tetrabutylammonium fluoride method is typically used for 
aeprotecting a 2 -trimethylsilylet h ylcarbamate. .11,1 ether or 
tilyl ester to regenerate an amino group, a hydroxy group or a 
rarboxvl group as the case may be. 

Z palladium acetate method is typically used for deprotectmg 
an allyl ester to regenerate a carboxyl group. 

The mercury chloride method is typically applied to the 
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-protection of a hydroxy group protected by methylthicmethyl . 
"rel^s acid method is typically applied to 
of a hydroxy group protected by 2-methoxyethoxymethyl. 
preferred Lewis acid includes sine bromide and titanium 
i-^rachloride, among other compounds. 

T Ie intermediates, reaction products, and end products as 
P rcdld by the above series of reactions can he isolated and 
Purified as necessary by Known purification procedures or 
p r edu-s analogous thereto, for example by concentration, 
concentration under reduced pressure, solvent extraction, 
crystallization, recrystallization. redistribution . and 

chromatography. 
fS}-3-[(2S.3R,4R.5S)-5-Amino-2,3,4,6- 

llflm ino 3 -r>henylpropionic acid [compound (II) 
tetrahydroxyhexanoyl]amino-3 phenyxpr y 

. Tjl _ p2=R 3 = R 4 =R5 =H] can be produced by reacting (S)-3- 
5 wherein r -R R K k 

r (2S 3R 4R.5S)-5-(L-leucyl)amino-2.3,4,6-tetrahydroxy- 

[(2S.jk,«k,joj 7nlll) which is a 

h exanoyl]amino-3-phenylpropionic acid (HC 70III). 

nexa i . . . ,„_ _„. mt ji e by enzyme method, with 

„ At ,, rBl substance obtained, for example, oy 

natural subs uhere in R 1 to R* is a protecting group 

A ctinase E. Compound (II) wt ™ R r5 ±s a protecting 

!0 for a hydroxy group and Compound (II) wherein R 

group for the carboxyl group can be produced from 8) -3- 

9 , , i 6 -tetrahydroxyhexanoyl]amino-3- 

[( 2S,3R.4R.5S)-5-amino-2.3.4.6 tetrany y 

phenylpropionic acid [compound (II) wherein R>=R -» -» » «, by 
Introducing a protecting group Known in the field of peptide ^ 
26 chemistry. For example, a compound (II, wherein R -CHPh,. R 

= R 3=R'=H can be produced by reacting (S> -3- [ ( 2S. 3R. 4R. 5S) -5- 
.mino-a.S.^S-tetrahydroxyhexanoyUamino-B-phenylpropionicacid 

"th diphenyldiazomethane to convert the carboxyl group to 
benzhydryloxycarbonyl group, 
so compound ,11) wherein H-CHP*. R-R-R==R«=COCH 3 can be 

produced, for example, by protecting the amino group of Compound 
(II) wherein R»=CHPh 2 . r>=r>=R>=R'=H with 9- 
lu renylmethoxycarbonyl group, and by acetylating four hydroxy 
/roups »"h acetic anhydride, followed by removing the protecting 
35 group for amino group. 
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nri) can be produced by reacting a-L-amino 
The above Compound (III) can y*- 

carhonyl ^ OUP ; e h t L C - £ ;; i h n e e r whose carboxyl group an, hydroxy group 
TZZIT* w ith tasparagine wnose carboxyl group ana 

removing the protecting y f le by 

The above Compound (IV) can be produced, for example, y 
The abo P obtaine d by the method shown above with 

reacting Compound UI) obt, n Y ^ ^ ^ y group may 
serine whose amino grou x. P ^ ^ 

be protected, with L-asparagine w _ 2 _ arnin obutyric 
whose carbamoyl group may be protected or with ( . tlng 

a o nmi-Pcted and then removing the protecting 
acid whose amino group is protected ana 

aroup for amino group. 

, x k ^inY' is a -L-amino acid residue which 
The above Compound (V) wherein Y is 

* for example, by protecting functional 

is protected can be produced . for example * * 

gr ou P s other than carboxyl group of a -L-amino acid by a 

0 conventional method. „,,.<„„ is less toxic 

compound (I) according to the present invention is less to 
and has laudable pharmacological activities, tor example high 
antibacterial activity against Hsiis^sr ^oteria represented 

Z «^ » — " ls ef £ectlve ln ? "Tr 

, 5 te^TTf diseases associated with U^^ ^ 

inaction and/or an ammonium produced by HaUsP^ "T^^ 
» odenal ulcer gastric ulcer, gastritis (inclusive of chronic 
duodenal ulcer, ga aa stric MALT lymphoma, hepatic 

gastritis) . cancer of the stomach, gastric MA 
encephalopathy , diabetes mellitus , urticaria, , especially 

„ actrUls qastric MALT lymphoma. 

(I) or 1« -It can he used in combination with other antibacterial 
aapn ts and antiulcer agents. 
9 Other antibacterial agents that can be used in combination wi h 
35 compound (I) include, forexample. nitroimidazole antibiotics (e.g.. 
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■fl«,olel tetracyclines (e.g., tetracycline, 
tinidazole and metronidazole) . Y amoxic illin, 

doxycycline and minocycline) . penxcxllxns (e g- . 

, „.nHTn cephalosporins (e.g.. cefaclor, 
^iciXXin an, cefuroxlme axetil . ^alexin. 

— c r;; ti x n ' - a „ a 

cefpodoxime proxetxl, ceu« 

«„„\ aminoqlvcosides (e.g., 
fe a imipenem and meropenem) . amxnogxy 

n:— ...... 

clarithr o my oXn ana a.Xtnro^n, Xinco nitrofurantoin . 

— YC1 n, ; n i:" ™* ^ coLnatXon wXtfc «„ 
Antiulcer agents that can , nhibitors (e .g. . lansoprazole, 

famotidine) ant ibacterial agents and antiulcer 

The above- descrxbed other anx-xu 

the dose of antiulcer agent xs normaxxy 

„ n- dav in oral administratxon . 

— v ^-^^^nirj-. an, other 

anti.acter.aX agent or as a sa ^ ^ 

mamI „aXs (e 9 — ^^^ mitmama ^ KK ^ 

^ or P aren t eraXX Y . UsuaXX,. t h e oraX route 

« riot xxlte* to ^ ^^^^ 
limited to injections, xnfusxons, arxp 

suppositories . admi nistered as the gastric 

The oral medicatxon xs preferaDxy a 

. + - rtn rthe qastric mucosa- adhesxve agent) . 
mucosa-adhesive composition (the gastr 
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Th e gastric mucosa-adhesive composition according to the 

H»n is for instance, a composition composing (a) 
present invention is . for i ^^^^^^^^^^^ aotlvity , , b) a lipid 

a compound U, ™ ^^^^Tc, a viscogenic agent 
and/or a polyglycerol viscQUS witb water to attach 

( a materia! which ^^'"^J^^ is at least adapted 
it self to the -^"^ m T cosa L /0 r otherwise stay in the 
" att rla L ease h c ive ingredient such as anti-HeiiS^ 

^ a potentiated ^^^J'J'J^ be a 

a* 1 ^^ ^S"JT« Material which swells a 
composition further P ^ low . substituted 

riSM3M1 ° Tcellulose as a swelling material, . Though there is 

— My I rrrr^inre^Ile. he a gastric 
containxng a matrix, in polyglycerol fatty 

m ucosa-adhesive matrix ^^^^Lln opposition 
4-^ The orefer able example of the gas xv. 

:; :; e is . composition m 

a material which swells a viscogenic agent. 

The gastric mucosa-adhesive matrix comprising sard 

ts <a, (o> CO. and/or (d) is preferably a matrix such 
components (a), (b). ' „ the matrlx wh ich comprises 

that the viscogenic agent rs dispersed r ^ 

the polyglycerol fatty acid ester or lipid ^ 

- rss l US e ta «. ^ 

The poiyg y Dolvglycero ls with fatty acids and may be 

lnVentl °or poly -"r di tlr! triester. etc.,. The polyglycerol 
amono-or poly est < ^ ^ it does not unae rgo 

Xoiric tTsrtion or any material interaction with the active 
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fle nt alloving those coexisting ingredients to remain 
ingredient ^ 9 an eJ[tenaed perio d of time, 

^deactivated and stable f y ±c aloohol containing 

Polyglycerolby ^lin £ orm or branched form, 

n .cyclic form, to " ' form or branch ed form, to 

hydroxy groups and (n-l> < stra19 lyoerin Esters, (ed.) 

» Covciic, ether bonds pe, m ^ cuie o^yg y ^ ^ ^ ^ 

pres rr r:;rcom P ounds « «. — <*» - - 



employed. 

HO i_ CHr i-CH r o^-^ Of) 

\ OH /n 




O 
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MtB a degr ee of polymerization which is an integer 
{wh ereinn represents a d e 9 re P ^ ^ ^ a ^ ^ 

of not less than 2) - The va ^ results , 

15 50. preferably about 2 to about 20. and 

"^e ^l^rol includes but is not li-ed to glycerol. 
T tl traglycerol. pentaglycerol . hexaglycerol . 

=rSSS.r=S=-i. hexaglycerol or decaglycerol 

" US ; h a "atTy^dTncludes but is not limited to saturated or 

fTLttv acids each containing about S to about 40. 
unsaturated^ tty <=^ ^ ^ preferably ab out 15 to 

preferably about 12 to ^ ^ ^ 

Til Hr^ a^. -o-io acid, linclenic acid, ricinoleic 

ao id. caprylic acid - U not limited 
The polyglycerol fatty acx 

hPxa(tetra)glyceride. caprylxc acid 

to behenic add hexa(tetra)g y )qlycer ide. caprxc acid 
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■A* oleic acid mono(hexa)glyceride. oleic acid 
m ono (te«a, glycer.de o1 ^c ^ oleic acla 

m o„o(deca, gl ycer 1 de , sesgul(ae ca, g lyceride. oieic acid 

di(tetra, gl ycerxde ole^c a exa)glyoeride . oieic 

penta(tetra, glyceride mono (hep ta, g lyceride , 

acia acid di ( tri>glyceride. 

lln oleic acid d ri,g y ^ ai(hexa) glyoerlae . 

stearlc aci d —-^r^S-*. — 

stearic acid deca.decaiglyceride , palmit ic 

aold mono (deca) glyceride. palmitic acid I 

</, t^Khexalglycerlde. palmitic acid 
palmitic acid trl(hexa)g y pen ta(tetra) g lyceride. 
s esqui(hexa)glyceride. palmitic acid pe I 

.., „»„r;,(hexa)glyceride. palmitic acia 
palmitic acid l^V^ polyr icinolate (e.g. 

deca (deca) glyceride. and poiyg y 

poiyglycerol polyricinoiate. etcO ^a... for 

The preferred poiyglycerol fatty acid 
stance. b e h enic acid hexa^tr a^ceride^ ^ ^ 

Sakamoto Yakuhin Kogyo Co.. Ltd... ps310 ™ Salcam oto Yakuhin 

stearic -id P enta ( tetra,glyceride (e.g. PS 310 ■ ^ 
Kogyo CO. . Ltd. ). stearic acid mono ( tetra )g lycerid 

rtd l stearic acxd 
5 Sakamoto Yakuhin Kogyo Co Lt ^ ^ ^ ^ § 

penta(hexa)glycerxde (e.g. PS no -, V alvcerol 

1tA , stearic acid mono (deca) glycerxde. poiyglycerol 

Ltd.). stear tetraglyce rol polyricinolate. etc.) (e.g. 

polyricxnolate and mixtures of such 

CRS-75™. Sakamoto Yakuhxn Co., Ltd. J 

30 glycerides. ^ be used each alone 

Those poiyglycerol fatty Dreferably ab0 ut 2 or about 

or as a mixture of two or more specxes. preferably 

3 specieS ' . _ nf the poiyglycerol fatty acid ester is 

The molecular wexght of the poiyg y 

n ahmlt 2 oo to about 5000. preferably about 300 to a 
35 generally about 200 t ^ hydrQphile „ 

3000. preferably about 2000 to aoo 
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i i-o about 4 Two or more polyglycerol fatty add ester 

as ae ;™ er ^^01 „«, ~~ - - with 

Terence to the particular active ingredient e^g anti 
B£llEfitas t eE pylsri agent, etc.). viscogenic agent. 

.tonal (e g. curdlan. and/or low- substituted 
material (e.g. particular combination thereof . 

hydroxypropylcellulose. etc. ) . thepar prefera bly. however, 

and the objective form of the composition. Pref erab y. 

„. lich are solid at atmospheric temperature (ca 15 C) are 
compounds which are sol po i yg lycerol fatty acid ester 

. m hp mpitincf point or me puxyyj-j 
employed. The meltl 9 P to about 80 . c . preferably about 30 

may. for example, be about ^ 

v. ,«.r and for still better results, about to a 
to about 75 C and tor selected according 

a citable polyglycerol fatty acid ester is sexec 

suitable po yg y ^ and the intended dosa ge 

to the specie of ^ degrees of polyme rization in 

fOTm - r D f ablut to Ibout 16 are preferred. The particularly 
the range of about 2 to g such 

number of hydroxy groups m the poiyg y 

- «mv saturated acids each containing about 6 to 
30 acids are preferably saturated 

about 22. more preferably about 15 to about 25 

result, about 18 to about 22 carbon, atoms. The fatty acid i 

n nf the ester bonds may be of the same kind or 
in the formation of the estex 

35 ""rrroluction of a solid exposition according to the 
preset invention by using two cr more different polyglycerol fatty 
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acid esters as a mixture, a liquid polyglycerin fatty acid ester 

may be included in the mixture as long as the final composition is 

solid at atmospheric temperature. 

When the polyglycerol fatty acid ester is used as a gastric 

mucosa-adhesive matrix, the amount of the polyglycerol fatty acxd 
ester relative to the total weight of the composition is generally 
about 5 to about 98 weight %, preferably about 20 to about 95%, more 
preferably about 40 to about 95% and to the active ingredient xn 
the composition may. for example, be about 0.01 to about 15000 times 
by weight, preferably about 0 . 1 to about 1000 times by weight, and 
for still better result, about 0 . 1 to about 100 times by weight. 

The lipid for use in the present invention is one having a 
melting point of about 40 to about 120' C. preferably about 40 to 
about 90° C. 

The lipid includes but is not limited to saturated fatty acxds 
of about 14 to about 22 carbon atoms (e.g. myristic acid, stearic 
acid, palmitic acid, behenic acid, etc.) or salts (sodium salt, 
potassium salt. etc. ) thereof; higher alcohols of about 16 to about 
22 carbon atoms (e.g. cetyl alcohol, stearyl alcohol, etc.); fatty 
acid glycerol esters such as the monoglycerides . diglycerides . 
triglycerides, etc. of the above-mentioned fatty acids (e.g. 
1-monostearin, 1-monopalmitin, etc.); oils (e.g. castor oil, 
cottonseed oil, beef tallow, etc., inclusive of. the corresponding 
hydrogenated oils); waxes (e.g. beeswax, carnauba wax, sperm wax. 
etc )• hydrocarbons (e.g. paraffin, microcrystalline wax. etc.); 
and phospholipids (e.g. hydrogenated lecithin etc. ) . Among those 
lipids, oils, waxes. C 14 _ 22 saturated fatty acids. C 16 . 22 higher 
alcohols, and hydrocarbons are preferred. The more preferred are 
hydrogenated cottonseed oil. hydrogenated castor oil, hydrogenated 
soybean oil, carnauba wax. stearic acid, stearyl alcohol, and 
microcrystalline wax. The most preferred is hydrogenated castor 

oil or carnauba wax. 

When a lipid is used as the gastric mucosa-adhesive matrix, 
the amount of the lipid relative to the total weight of the 
composition is generally about 5 to about 98 weight %. preferably 
about 20 to about 95 weight %. more preferably about 40 to about 
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95 weight %. and to the active ingredient in the composition „ about 
0 01 to about 15000 times by weight, preferably about 0.1 to about 
10 00 times by weight . and for .till better result . about 0 . 1 to about 

100 times by weight. 

The above-mentioned polyglycerol fatty acid ester and lipid 
may be used as a mixture. For example, the combination of a 
polyglycerol fatty acid ester with a wax or the combination of a 
polyglycerol fatty acid ester with a hydrcgenated oil can be 
mentioned. Specifically, a mixture of 2. 3 or more members selected 
from among behenic acid hexa(tetra)glyceride. stearic acid 
pe„ta(tetra,glyceride. stearic acid penta(hexa,glyceride. 
polyglycerol polyriclnolate (e.g. tetraglycerol polyr.cxnolate. 
L ,. carnaubawax. hydrcgenated castor oil. 
wax and polyglycerol polyriclnolate (e.g. tetraglycerol 
polyriclnolate). can be mentioned. 

When the gastric mucosa- adhesive matrix comprising a 
viscogenic agent in addition to said polyglycerol fatty acid ester 
and/or lipid is used for the composition of the invention, the total 
amount o/the polyglycerol fatty acid ester and ~ 
the total weight of the composition is generally about 5 to about 
98 weight % . preferably about 20 to about 95 weight * . more preferably 
about 40 to about 95 weight %. and to the active ingredient xn the 
composition is about 0.O1 to about !5000 ti.es by weight, preferably 
about 0 . 1 to about 1000 times by weight . and for still better result . 
about 0.1 to about 100 times by weight. 

A lipid may be incorporated in a matrix comprising the 
polyglycerol fatty acid ester. The lipid is a pharmaceutical^ 
acceptable water-insoluble substance capable of regulating the 
dissolution Kinetics of the active ingredient . The lipid includes 
those species mentioned hereinbefore. 

when a lipid and a polyglycerol fatty acid ester are used in 
combination, the amounts of the lipid and polyglycerol fatty acid 
ester need only be within the range not detracting from the adhesion 
to the gastrointestinal mucosa and can be selected from said range 
, of total oount. and the amount of the lipid relative to the 
polyglycerol fatty acid ester may be about 0.01 to about 1000 times 



25 



10 used 



15 



O 20 



• bt preferably about 0.1 to about 200 times by wexght. and 
by wexght. preferably ^ ^ by we . ght 

for still better results, about invention is a 

The swelling material used in the present xnv 
ma terial »nic h — a viscogenic agent or accedes «- — 
of a viscogenic agent caused by water. 

aS6d ' * of the swelling material in the gastric mucosa- 

The amount of the swexj-j- a about 
t . fthp ^resent invention is about 0 . 5 to about 

50 weight %, preierauxj , tlve to the total 

1+-= about 1 to about 30 weight %, relative xo i 
better results, about j. xu a 

, a ,,v, a ride (b-1.3-glucan) produced by 

13127, 13256, 13259. a SDecies of curdlan. those which 

,o Moisn Among those and other species or o 

49 (1978)]. Among exc iDients can be employed . 

are acceptable as ^ I tLtive) . 

The amou to the total weight of the 

rr; -Le , «, -»* 30 ^ . 

1 low-substituted bydroxypropylcellulose for use » tne 
is a cellulose derivative available upon 
^Z^^^ ,or see Of t h e nydroxy groups of 
lulose. wbic h ,as a „pro P o X y content o, - - - as 
... Taiwanese Pharmacopoeia Twelfth Edition). 

r r u ;; r e r —opyi — ~«~- rr t : 

.^ticular.one^basa™™ 

, „ t HPC™ Shin-Etsu Chemicals. , Co. , hza. x* » 
■ t (e.g. L-HPC , Shin subst itution within the above 

those derivatives wxth a degree or su 



26 



rang e and varying in particle diameter, such - »-»- * — 
Chemicals.. Co.. Ltd. hydroxypropoxy content ,0.0 to 
particle size distribution =98% under 150 pm sieve and =0.5. 
180 P*. sieve). LH-20™ (Shin-Etsu Chemicals.. Co.. Ltd.. 

* n in n* oarticle size distribution - 
hydroxypropoxyl content 13.0-16.0*. parti 

<.l 0% on 106 um sieve). LH-21 (Shm- 
90% under 75 pm sieve and 41.01 « 

Etsu Chemicals. . CO. . Ltd. . hydroxypropoxyl content 10 0 to «... 
particle size distribution = *0% under 75,™ sieve and = 1.0% on 10 
P , teve). ,H- 22 ^^a^..Co.. M ..^J^ 
content 7.0 to ..... particle size distribution =.0* under 7 pm 

x f ^hin-Etsu Chemicals. , 

sieve and = 1.0% on 106 urn sieve). andLH-31 (Shin b 

Ltd.. hydroxypropoxyl content 10.0 to 12.9%. -an parti 
diameter not greater than 30 pm. particle size distribution =50* 
under 45 » sieve and =5.0% on 75 - sieve, . among others, can be 

s _ 15 utilized. 

Preferably. LH-22 or LH-31 is utilized. in 
Th e amount of the low- substituted hydroxypropylcellulose in 

The amouu « e ,n nn Q f the present invention 

. ir:. andrstillbetterresults. about 1 to about 30 weight * . 
.i-tive to the total weight of the composition. 

type of ,,00^ agent can be used in the present inven ion 
as it Z as it becomes sufficiently viscous with water to attach 
tself to the gastrointestinal mucosa and is pharmaceutical!, 
table Preferred, however, are those substances which are 
>5 acceptable. Freiencu, . cnnqitv 
markedly swollen by water and develop high degrees of viscosity, 
markedly lnolu des synthetic polymers and 

The viscogenic ageni. , ^ iuo ' 
naturally-occurring viscogenic materials. 

The preferred synthetic polymer is a polymer such that h 
30 viscosity of a 2% aoueous solution thereof at 20- C is about 3 to 
a^out 50000 cps. . preferably about 10 to about 30000 cps . . and for 
till better results, about !5 to about 30000 cps. However, when 
a b asic or an acidic polymer which gains in viscosity on 
neutralization is used, the preferred polymer is such that 
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a 0 2% solution thereof after neutralization at 20° C 
viscosity of a 0 . 2% soxutx 200000 
• „hnut 100 to about 500000 cps , preferably about 100 to abo 
1 / or still better results, about 1500 to about 100000 cps. 

cps. and f ° r Stlll bet viscosity is measure d with a BrooKfield 
The value of the viscosxl* 

viscometer at about 20- C. uolvmer 

Preferably the above-mentioned polymer is an acidic polym 
<JT£L~ l»t is not lifted to carboxyl-or sulf o-containrng 

„„d the corresponding salt-containing polymers . 
l°rZX Purred are carboxyl-containing polymers and 

m6 tal salts such as the magnesium salt . calcrum salt . etc . . a 



salt. etc. 
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' et °" , . a ftf 1t c «;alt includes polymers 

The acrylic polymer, inclusive of its salt, m 

contir::; l^i ^ * a - --.*.. *. : - 

„ elg ht . and having a molecular ^ ^ ^ ^ » ^ 
600 X 10', preferably about 100 X 10 to about 

preferably about 100 X 10« to about 500 X 10<- The preferred 
preferaDiy includes acrylic acid 

. ^ »; ^_ u „„ „„,„ „. 

*, hereinafter referred to as 

m entioned carbomer [Carbopol ( h ™ 93 4P, 941. 1342. 

r* v, ftn nn The B F. Goodrich Company] 940, 934. yj*r, 
Carbopol). TheB.i. H IVISWAKO™ 103, 104. 105. and 

Q74P 971P (NF XVIII), EX214 etc.. HIVISWA^U 

r (W L Pule Chemical Industries, . NOVEON AA1™ ( The B . F • Coodrich 
company,, and calcium polycarbophil ^"^"^ ^ not 

The naturally-occurring viscogenrc agent includes 
iimited to mucin, agar, gelatin, pectin, carrageens, sodium 
alginate locust bean gum. xanthan gum. tragacanth gum. chitosan^ 
p lu la '. waxy starch, sucralfate, curdlan. and cellulose and its 
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derivatives (e.g. cellulose sulfate) and preferably 
hydroxypropylcellulose. hyaroxypropyl^y ^ or 
The most preferred viscogenic agent is an acryli P ym 

" S T hose visoogenic agents can be used alone or in cognation 
Heferring to the amount of the visoogenic agent for use in the 

fto lut 30 weight furthermore preferably about 1 to about 5 

ioht % and for still better result, about 1 to about 20 weight %. 
weight %. ana icu- => „_ ersed in a matrix 

When for example, the viscogenic agent xs dxspersed x 

n „i f.ttv acid ester and/or lxpxd, the 
comprising the ^^'^^ 0 . 005 to abou t 95 weight 

and for still better result, about 1 to a 

^ preposition of the present invention contains a cure lan 
fls a swelling material, the composition is capable of attaching 
i sLf to tL gastrointestinal mucosa even without addition of said 
itself to g ^ a viscogenlo age nt by 

rt"Vrs case, tbe curdlan may be formulated in an amount 
Cd the range defined hereinbefore for imparting the necessary 

a " g rr 0 ic mucosa adhesive composition comprising the 

„t dispersed in a matrix comprising a polyglycerol 
viscogenic agent dispersea ma 

f atty acid ester and/or lipid may be any dispersion of the 
polyglycerol fatty acid ester and/or lipiu. viscogenic agent 
cu dlan and/or low- substituted hy^oxypropylcellulose an, act 
35 ingredient . Dispersion can be effected by the analogue to the ^ 
se known technology. 
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^ amount of Compound (I, in the medicin.l -position ° £ ^ 
invention 1. generally 2 to 35 weight , an, preferably 5 

^The' manufacturing technology for the pharmaceutical 

• n„ thP aastric mucoa adhesxve 
composition (especially, the gast lnvent ion 

;:r ::::™r:i,r=^' . — - 

.ntical field. Moreover, the composition can be 

dilution.. exoxpxent.bxnder.toBx g gene rally 
surfactant, suspending agent . emulsifier, etc. ) 
used in the pharmaceutical industry. 

tbe excxpxent .inaer. ^ Qf p0 „ aers or capsules, 

excipxent is also use manufac ture of a syrup. I» the 

while the sweetener is addeo i suspending agent. 

man uf acture of an emulsion or a suspensi on. the ^ 

ml crocrystall,ne oell ■ ^ oalci um sulfate. The 

hydrogencarbonate. calcium p y solution. 

gum tragacanth " 1 » t ""' The diEi „ te grator includes but 

alginate solution, and glycerin The lubricant 

• „„ f limited to starch and calcium carbonate. 

„ not limited magne sium stearate. stearic acid, 

includes but is not ^ te4 * 9 swe etener includes but 

» calciun, stearate. and ™ ^ ^ sorbitol . 

ls not limited to glucose ■ fructose . but 

T^jsn: s^ ^^0. — 

acid monoesters. and polyoxyl stearate ,0. The suspend ng 
t "cLdes but is not limited to gum arable, sodium alginate. 
" :i bo X ;lthylcellulose sodium, methylcellulose. and bentonite. 
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Th e emulsifier indues but is not limited to gum arable, gum 
"agacantn. geiatin. and polysorbate 80. Aside from the above, the 
colorant, preservative, flavorant. corrigent, stabiliser, 
^ner and other common additives for pharmaceutical use can 
Z forTuTated in suitable amounts in the manufacture o £ said dosage 

forms containing Compound (I). 

The example of the technology for production of a gastric mucosa 
adhesive composition of the present invention is now -«^- 
1, The gastric mucosa adhesive composition, which is solid at 
atomospheric temperature, can be produced in a similar manner to 
the JL* Known technology. A typical process comprises melting 
heUTlVcerol fatty acid ester and/or lipid at a temper re 
oeyond its melting point, adding said visoogen.c 
^La^ ^ -ent. and curdlan and/or 

, , lnlose either at one time or serially to the mexr 
"rbTd^ - in the melt, and cooling the dispersion 
The heating temperature may for example be about 40 to about 150 c 
preferably about 50 to about 110- C. and more preferably abou 5 
CLut 100- C. This process can be carried out with a conventional 
/relating machine and the composition is preferably 
soTid beads (e.g. granules, fine granules, etc., by spray cooling. 
-For example spray chilling. 

The spray chilling method may typically comprise drrpprng a 
mixed dispersion o f the viscogenic agent, curdlan and/or low- 
"bstituted.hydroxypropylcellulose. and active ingredient in a 

ten polyglycerol fatty acid ester and.or lipid at a constar, ^ ow 
rate onto a rotary disK revolving at a high speed of. for example, 
about 10 to about 6000 rpm. preferably about 900 to about 6000 rpm 
Ind more preferably about 1000 to about 5000 rpm. The rotary drs* 
may for example be a flat, smooth disK, typically made of aluminum 
and measuring about 5 to about 100 cm in diameter, preferably about 

„ to about 20 cm in diameter. The dripping rate 
aspersion can be selected according to the designed particle 
d ieter and is generally about 1 to about 1000 g/min . pref er y 
about 2 to about 200 g/min.. more preferably about 5 to about 100 
g /min. The granules thus obtained are true to spheres so that 
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■in the subsequent coating step. 

A „ alternative paction process comprises « the 
viscogenic agent, curdlan and/or low-substituted 

i^iinlose ana active ingredient into the 
polyglycerol fatty acid ^ ^ be 

suiting dispersio , he sol aoeton itriXe. 
a solvent of the common variety i« a 

chloroform, etc.). solid 
A further alternative process for producing the 
A further granulation technology. 

composition comprises the use ox 

poXyglycerol rrp e raLe f ro ro it S Siting point 

It. -eu™ point for ™ ' _ meeting the 

to a temperature about 5 C hex above . ment loned spray 

resuiting melt to J "ne P^-les together with 

chiXXing. and ^™T-^LJL ^ agent, and curdXan 

and/or low an adhesive matr i X -drug system In 

^rcTT^: of heat on the active ingredient can he 

"The soXid composition comprising a matrix made up of a 
^XyceroX fatty ~ ^"J^J^^ 
(e g curdXanand/oraXow-substitutedhydroxypropyXcelXuXoseetc, 
Ireferably with a coating material containing either a visco enic 

t aXoL or a viscogenic agent pXus a curdXan and/or a low- 
agent aXone or a vi 9 The coating materlai may be 

insoluhXe polymer. When a viscogenic agent which is sparing 
co m P atibXe or — ^ ^ ^ UU^ol can be 
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The coating material may further contain the additives mentioned 

^^atlr-insoluble (hydrophobic) polymer includes but is not 
. limi I to ^P^et^ce^iose phthalate ~ 

nopia Twelfth Edition), hydroxypropylmethylcellulose 
5 pharmacopoeia iweirxa r,u. 

• fcv>in-Etsu Chemicals Co., L.ta.>, 

acetate succinate (Shm t-rsu ^ 

„ thyl e thy xce 11 u 1 c s e (Preund Industries « " ' 

standards of pharmaceutical Ingredients. 1986) , cellule 
^t. tr^^t. (Eastman,, cellulose acetate phthalate (The 
acetate tnmellitat i , e thylcellulose (Asahl 

10 Ja panese Pharmacopoeia met hacrylate copolymer 

Comical industry RL . p0 , RS . P0 . RS -30D. 

(R6h m-Pharma. Eudraglt R i 100. (R6hm .pharma. 
RL-30D). methacrylic acid-ethyl acrylate i 

"^rre hyLphoL pollers can he used independently 

» m ivture of two or more different polymers. 
° r ".he ^Portion of the viscogenlc agent in the coating material 
ls aJout 0 To 5 to ahout !00 weight *. preferahly ahout 0 05 to ahou 
1S 3 ahftnt n 05 to about 30 weight %, ana 

95 weight S. more ^^^^ 10 welght % ba sed on the 
for still better result, about 1 no * 

fraction of the coating material. 
IZ 1 least o°I o£ the polyglycerol fatty acid ester, lipid 
and hZphohic polymer is used in comhination with the vlscoge 

„i- for the coating material, the proportion of the viscogen 
agent for the coa g ract ion of the coating 

rrr^irt :; more » . . ~ :r » 

* about 5 to about 30 weight %, and for still 

30 futhermore preferably about d to 

hottpr result, about 5 to about 25 weight %. 

^Teferring further to the coating material, two °™ « 
elected from the class consisting of the polyglycerol 
es er lipid, and hydrophohic polymer can he used in comhination 
35 In thi's case, hased on each part oy weight of the whole polyglycerol 
" Itty acid ester and/or lipid, the remaining component is used in 
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a proportion of about 0 . 0001 to about 1000 part by weight . preferably 
about 0 01 to about 100 part by weight, an, .ore preferably about 
n m to about 10 part by weight. 

Z coating amount can be selected according to the type of 
S oli, composition an, the desired strength of adhesion to the mucosa 
Tor example, the coating amount for a solid composition may be about 

0 I to about 30 weight % . preferably about 0 . 5 to about 20 weight % 
11 tablets an, about 0.1 to about 100 weight %. preferably about 

1 to about 50 weight %. for fine granules. 

Where necessary, the coating material may be -PP™* 
th e common actives such as those mentioned hereinbefore. For 
H ie . the coating material an, the a„itive 

or separately, etc. applie,. The proportion of the active 
relative to the soli, fraction of the coating material is about 0.1 
to about - weight preferably about 1 to about 50 weight an, 
preferably about 20 to about 50 weight %. 
7he a ing technology that can be use, inclu,es a variety of 
^nown methods, such as pan coating. flui,i,e,-be, coat n ,. 
rtlTcoating. etc. When the coating material is a solution or 
I! persion containing water or an organic solvent . the spray coating 
Tetho, can also be employe,. There is no particular limitation on 
7he\in, of sal, water or organic solvent. 

,,ohols such as methanol, ethanol. isopropyl alcohol, etc.. 
leto such as acetone etc. , an, halogenate, hydrocarbons such as 
C h loroform. dichloromethane . trichloromethane . «*>• 

When the polyglycerol fatty aoi, ester an,/or lipid is use, 
£ or coating, the ob 3 eotive coate, composition can be produce, by 
Telting J polyglycerol fatty aci, ester an„or = ^ ' 
together with other additives, under heating, emulsifying melt 
with water, spray-coating the surface of a soli, composition with 
the resulting emulsion, an, ,rying the coat. ,n alternative 
proce,ure uprises adding the coating material to the so d 
composition preheated in a coating pan or the liKe and melt- 

sDreading the coating. 
' Th e solid composition is coate, generally at a » o* 

about 25 to about 60- C and preferably at about 25 to about 40 C. 
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In sof ar as aflhesive solld position may. 

agent or a -^X^J^^ according to the 

The qastric mucosa aanesxve * ,. 9BlH sor 

in a suitable preparation. The solid 

, • ■ tr, fine granules, granules, pills, 
is not limited to fine gr granule s or granules with a 

manu f actured h y ^ by filling sal, fine 

rrpLations. -.-^jrr^rsr. - .« 

The particle sxze dxstrxbutxon ^ter 

— r ; t:i"zt:: ;r.r,r. ....... — - 

• *♦ * about 2 500 pm accounting for not more than 
ior about ^weig ht *. - ^ ^ _ ^ 

about 5 weight * ^ ^ - s ; 2e aistributlo „ of sal, granules 
rLr IZ" be a^t SCO to about 1,10 ,m accounting for not 
I! Ian about 9 0 weight * an, about ,m accounting for not 

mor e than about 5 weight %. oompos ition is to be 

2 , When the gastric mucosa adhesi on oan be 

•^ofl R q a liquid composition, such a liquxu 

and/or a lipi*. l ^ J t . and a swelling material (e.g. 

, allv to cr ovide a dispersion or solutxon. 
35 at once or serxally to provxu 
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' Th e dosage form comprising such a liquid adherent mucosal 
medication system includes out is not limited to syrups, emulsions, 
suspensions, and encapsulated versions thereof. 

The proportion of the active ingredient (e.g. an anti-HP agent 
etc " in the composition of the invention is ahout 0.005 to about 
; w ight preferably ahout 1 to ahout 95 weight %. and more 
preferably about 10 to about 9= weight » . and for still better result . 

about 10 to about 50. 

T he medicinal composition (especially, a gastric mucosa 

adhesive composition, of the present invention <™°*«££ZZ 
,1, or its prodrug is stable and less toxic and can therefore be 
1 id safely The daily oral dosage, which depends on the patient s 
clinical sLus and body weight . the particular species of compound, 
and the route of administration, for an adult patient (body weight, 

io with aastric ulcer associated with 
fin kol for example, witn gasLj-j-^ 

Hellcoba ter py^ infection is 1 to 500 mg. preferably about 0 

^^Ts the active Ingredient (Compound (X, or its prodrug,. 

BEST MODE FOR CARRYING OUT THE INVENTION 

L following reference examples, examples, experimental 
examples, and formulation examples are only intended to illustrate 
^present invention in further detail and should by no means be 
construed as defining the scope of the invention. The NMR spectra 
Ter! those recorded using BruKer AC-300 Spectrometer or Varran 
gemini 200 spectrometer. All the 6 values are shown in ppm unit 
and the meanings of the following abbreviated symbol, « follows 
. • singlet, d ■ doublet, t : triplet, dd . double doublet. . 

~ mQ »nQ 1S~25 °C but is not limited 
multiplet. Room temperature means 15 

strictly. 

Reference Example 1 

(s) .3. [(2S .3 R .4 E .5S,-2.3.4.6-tetrahydroxy-5-( L -vai y l-L- 
leucyDaminohexanoyllamino-3-phenylpropioniC acid (HC-70II 

„ 91 and ( S )-3-[(2S.3R.4R.5S,-2.3.4,6-tetrahydroxy-5-(L- 
compound 2, and It.) . -inTTTl 

le ucyl,aminohexanoyl,amino-3-phenylpropioniC acid tHC-70III> 

A loopful of Bscillua sp. HC-70 (The accession number:IFO- 
16098 (institute for Fermentation. OsaKa,, sufficiently grown on a 
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slan t medium composed of glucose 0.1*. ^ ^^f last 

n 25% and agar 1.5% was used to inoculate a 2-L Sakaguchi 
0.25%. and ag H ? Q) composed o£ 

containing 500 ^ C steep liquor 0 . 3i . soybean 

glucose 2.0%. soluble starch 3 ^ 

flo ur 1.0* -™^»^: t- calo ium carbonate 0.5% and 
s odiu. Chloride ^ u ^3% , and P P ^ shaker ^ c f or 

, nation was ca - ^ ^ _ 

0.5%. dextrin 5.0%. soybean meal % ^ ^„ 

precipitated calcic car ona . 0. . OC^ ^ ^ ^ 

Chemical Xn-tries ^ - 5 e q£ „. c anfl an inter „al 

Trrr:;:: 3 ::;:: — — n . — « - »• ~ 

relu^ngtlture broth (120 M was adjusted to pH V and 
„ ,b a filter aid (Radiolite 600. Showa chemical Industry) . 

rii: ;r a" L) as « P « , a na - 

^7^. ^column chromatography . Af ter the colu.n was .ashed with -te 
2 " , elution was carried out with 30* (v/v) isopropyl 
8 L) ' The eluate was concentrated and the residue was diluted 
(28 L). The subjected to CNP-80 (H-form. 15 

„ith water to a volume of 30 and ^ ^ ^ ^ 

L) column chromatography. After ^ (H L) . The 

/ a C t ^ elution was carrxed out wxxn <sj.n a 4 

(45 L) » elution wa PA-412 (OH-form, 2 L) 

, eluate was concentra *- £ -~ ,. L ) and 

column chromatography. The c ^ ^ ^ 

! m sodium chlo«de/H 2 0 (2 L) th 1N _ hydr ochloric 
carried out with 1 M sodium chloride/H 2 0 (10 L) and 1 y 

a UL) The eluate was adjusted to pH 7 and subjected to HP- 0 
i0 : ) 0 1- chromatography. The column was washed "hol^H 0 

i0 d elution was carried out with 30% «v/„ 

' ,, The eluate was concentrated, adjusted to P H 7. 
b ec ed to H P .20S (.00 mx, column chromatography. After the 
TZ was washed with water ,1.2 L>. serial elution was carr ed 

isopropyl alcohol/H 2 0 (1./ M- 
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eluate ,as concentrated and subjected to HP-20SS ,100 -L> column 
atography. This column was washed ^^ ^^ 
serial eXution was carried out using water ,100 -L). « (v/v) 
i o ropyX aXcohoX/H,0 ,300 mL) . and 5% ,v/v, isopropyX 

30 1 . The eXuate was concentrated and ^ 
La the crystal crop was harvested to provide HC-70III (1.3 g) . The 

t , v/ : 7 sopropyl alcohol/H,0 exuate from the 
column wis concentrated, and after addition of methanol, the 
concentrate was allowed to stand at 7- C and the resulting crystals 

g, were collected hy filtration. This crystal 
r crys aXXlsed twice fro* water. In this manner a crystal cr 
U 3 g) composed predominantly of HC-70II was obtarned. Of this 

crop 719 mg was subjected to HP-20S (70 mL) column 
Tocography The column was washed with water ,210 -L). 2% (v/v, 

(210 mXO. and 5* ,v/v, isopropyl aXcohoX/H 0 

1 ohoX H,0 ,«0 mM. The HC-70XI fraction was concentrated and 
allowed ^ stand at 7- C and the resulting crystals were recovered 
by filtration to provide HC-70II (479 mg). 

Reference Example 2 „,._,, „r-72lthe 

(Acquisition of HC-70IH by using Basilic aiQlHia «c 72[the 
Icds ion number, IF 0-16179,Institute for Fermentation OsaKa, . 
Term BP- 6385 (National Institute of Bioscience and Human Technology . 

^TlLpful of UQIUU HUSllt^ HC-72 sufficiently 
a sla „t medium composed of glucose 0.1*. tryptone 0.5%. yeast 
extract 0.25%. and agar 1.5% was used to inoculate a 2 L Sakaguchr 
flasK containing 500 mL of a seed culture medium <pH 7.0, composed 
o£ glucose 2.0%. soluble starch 3.0%. corn steep liquor 0.3% 
soybean flour 1.0%. polypeptone 0.5%. yeast extract 0 1.. sodium 
chloride 0.3%. and precipitated caXcium °' 5 ; ~* 

incubation was carried out on a reciprocating shaker at 28 C for 
TZ. The culture. 500 mL. was transferred to a 200-L fermentor 
containing 120 , of a production medium , P H 7 . 0 , 

2 .0%. soluble starch 3.0%. corn steep Xi,uor 0.3%. soybean flour 
1 0% polypeptone 0.5%. yeast extract 0.1%. sodium chloride 0.3*. 
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n *a- arTOCOL™ 31-56 (Takeda 
precipitated calcium carbonate 0.5%, ACTOCOL 

n-fl \ n 05% and silicone oil 0.05% ana 
Chemical Industries Ltd.) O.ub*, 

Lnem ^ _ , A . r and an internal pressure of 1.0 

: u ;r;, " L L . / ;: tr a„ st e rr e, «, . 2000. o 0 „ r;1; 

U00 L o* a production medium <P>< 7.0) composed of glucose 0^5%. 

Jl 0% soybean meal 5.0%. corn steep liquor 1.0%. 

myo-inositol 1.0%, soyuea. 

A C T OCOL™ 31-56 (TaKeda Chemical Industries Ltd., 0^0 and 
silicone oil 0.05% ana incubated at a temperature of 28 C and an 
internal pressure of 1.0 under 3,0 Wmin. aeration and 30 

r pm agitation for 114 hours obtalned was justed to 
The fermentation brothj 1200 , » . ^ 

p „ s and a flocculatin .agent ^5 <» > ^ ^ ^ 

^tet fret::itb a a f liter aid (Kadiolite ,00, . *he filtrate 

r lasted to PH 5 and subjected 
Shirasagi (Takeda Chemical Industries Ltd. ) , 25 L] and 
Shirasag followed by washing with water (300 L) . 

L) column chromatographies, follow * sodium 

~ noHailv washed with O.lN-soaium 
The SP-850 column alone was serially wasn 

nnn r\ 0 lN-sulfuric acid (300 L). 
hyar o r/ HO. ( 300 L , wa ^ - ... 0^ w ^ (wv) 

p„ 4 5 and subjected to UBK-510, (Na-form. 150 L, co umn 

After the column was washed with water (150 L). 

fractional . a rHn^ed to pH 8 and passed columnwise 

n The HC-70III fraction was adjusted to pnoci y 

L) ' «, os l ) and IRA- 67 (CH 3 COO-f orm, 25 L) in that 

™«>r- PK-216 (Na-form, 25 L) ana ik" « , 
over pk zio v effluent and 

nrter followed by washing with water uuu 

:o stand at ,-C. The resulting crystal crop was harvested by 
filtration to provide HC-70III (380 g). 
Reference example 3 

(S)-3-[(2S,3R,4J?,5S)-5-Amino-2,3,4,6- 
tetrahydroxyhexanoyllamino-3-phenylpropionic acid 

in Phosphate buffer (40 mM, pH 8 ; 47 . 5 mL ) was 
(190 mg) followed by addition of an a g ueous solution of cobalt 
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chloride ( 1 M, 0.19 mL, and Actinase E ( 19 mg , KaKen Pharmaceutical 
chloride (in, u . . „ trfor2 hours. This 

Co .). and the reaction was carried out at 37 M 
reaction mixture was filtered through a filter paper (No. 2 Toyo 
^ end the filtrate was subjected to HP- 20 (50 mL, column 
chromatography. . The column was washed with water (50 mL, and senal 
eiution was carried out with water (100 -L) and 20* (,/,) ^propyl 
aicohol/^O (200 mL, . The eluate was concentrated and f reeze-dned 

to provide crude powders (149 mg). 

%he above crude powders were subjected to preparative HPL 

< column, YMC-PacK SH-363-15. CDS ,«C) . mobile phase, 5%^v/v) 
cet onitrile/0.02Mphosphate buffer (pH 4.5, . flowrate: • 

The 400 to 600 mL fractions were pooled, adjusted to pH 7 and 

conclrated to !20 mL under reduced pressure . The concentrate was 

con HP-20 (60 mL) column, and after the column 

chromatographed on an HP 20 <ou m 

„ a s washed with water (ISO mL). eiution was carried out with 20* 
vl isopropyl alcohol/H 2 0 (240 mL, . The eluate was concentrated 
J a fr eeze-dried to provide (S , -3- , (2S. 3«. 4H. 5S, -5-am.no- 
2 3 4.6-tetrahydroxyhexanoyl,amino-3-phenylpropionic acid as 
Piepowders (103mg,. 13 C-NMR (OMSO-d. dppm) = 174.9. 1,2.3. 3 4. 
n ,7 9 126 3 126.2. 71.4. 70.8. 66.6. 60.9, 53.3. 49.7. 43.1. 
Kllml^tal analysis (f or C^O.1 . 5„ 2 0, Pound = C. 49.1, H. 6.78; 
N , 7 .89. Calcd.; C, 48.78; H. 6.82; N. 7.58. 
Reference example 4 

(s ,.3-[(2S.3 E .4R.5S,-5-Amino-2,3.4.6-tetrahvdroxyhexanoyl - 

Ho-3-phenylpropionic acid diphenylmethyl ester hydrochloride 
( S,-3-l(2S.3R.4R.5S)-5-Amino-2.3.4.6-tetrahydroxy- 

, .„„^ ar ifl (3 40q) was dissolved in IN 
hexanoyl]amino-3-phenylpropionic add (3.40gj w 

hydrochloric acid (11ml) . The above solution was concen rate wr h 
Ithanol (lomi, . The residue was dissolved in methanol ,1 0m K o 
, the above solution was added diphenyldiazomethane ( 3 . 88g , at room 
temperature . The reaction mixture was stirred at room temperature 
"/I 5 *ours and concentrated. The residue was washed with diethyl 
ether to give the title compound (5.36g, . 'h-NMR (OHSO-d , 0=3 07 
(2 „ a . J.7.0H.). 3.50-5.80 (7H.m). 6.68 (1H. s). 7.10-7.20 (15H. 
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Reference example 5 

larbonyl, -L-seryHamino-2 .3 . 4 . s-tetrahydroxyhexanoyllamino^- 
phenylpropionic acid dlphenylmethyl ester 

To a stirred solution of O-tert-butyl-N- ( 9- 

-.x fR75mcn in acetonitrile (7.5mlj 

fluorenylmethoxycarbonyl) serine (575mg) 

was added N -hydroxysuccinimide (173mg) and 

ragmen The reaction mixture was stirred 
dicyclohexylcarbodnmide (309mg). iner «. a ,, 0 „ The 

. -a hours filtered and concentrated. The 

31- -room temperature for 3 hours, ej-xlc 

residue was dissolved in di.et.yi, oroide (5-1,. To the above 

* /o\ o r 4R 5S) -5 -amino- 2 , 3 , 4 , b- 

solution was added (S) -3-1 (2S, jk.«k.«j 

solution w ,,„,„„ , -ohenvlpropionic acid dlphenylmethyl 

tetrahydroxyhexanoyl]amino-3 phenyipr p ,„, n . ml , ^ 

ester hydrochloride (818mg> and triethylamine (0.209ml). The 
rlacticn mixture was stirred at room temperature for « .hour, 
reaction was quenched with 10% citric acid and extracted with ethyl 
tit! The organic layer was washed with saturated aqueous sodium 
: In larZte solution and brine, dried over anhydrous sodium 

sllfate and concentrated. The residue was 
(ether-hexane) to give the title compound (1.156g). 

1.19 (9H. s). 2.80-6.00 (15H. m) . 6.80 (1H. s). 7.05-8.20 (23H. 
m) . 

Reference example 6 

<S,-3-U2 S .3R.4R.5S,-5-(0-tert-Butyl-L-seryl>amino-2.3.4 6- 

3-nhenvlpropionic acid dlphenylmethyl 
tet rahydroxyhexanoy 1 ] amino - 3 - pnenyj.pi up 

25 eSter « , = , , 3R 4R 5S, -5- [O-tert-butyl-N- (9- 

A mixture of (S)-3-[(2S,3R.4K,=»j 

fluorenylmethoxycarbonyl)-L-seryl]amino-2.3.4.6- 
tetrahydroxyhexanoyl, amino-3-phenylpropionic acid diphenylmethyl 

ter f 8 74mg, and pyridine (5ml, was stirred at ™ " 
f cr 5 hours and concentrated. The residue was purified by silica 
el column chromatography (eluted with a solution of methane , : 
ethyl acetate =1=2, and recrystallised (ether-hexane, to give 
the title compound (593mg,. >H-NMR (D «S0-d 8 , a , 1.12 ,9H ., 3 05 
(2H d . 3 = 7.0 HZ). 3.20-5.40 (XOH. .) . 6.67 (1H. s,. 7.10-7.40 
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Reference example 7 

Benzyloxycarbonyl-L-norvalyl-L-asparagine 

To a stirred solution of benzyloxycarbonyl-L-norvaline (3g) 
in acetonitrile (20*1) was added N-hydroxysuccinimide (1.51g) and 
ai cyclohexylcarbodilmide <2.58g, . The ^^^J^ 
at room temperature for 2 hours, filtered and concentrated The 
residue was dissolved in ethanol (20ml) . The solution was added to 
a stirred solution of L -asparagine (2.69.) and sodium hydrogen 
carbonate ,1.5,) in water (10ml). The reaction mixture «^«ed 
at room temperature for 2 hours. The reactions quenched with IN 
hydrochloric acid (50ml, and concentrated. The residue was washed 
wl th water to give the title compound ,3.70,,. 

0.93 OH. t. 3 = 7.2Hz,. 1.30-1.47 <2H. m, . 1.56 1.75 <2H. m, 2 7 
( 2 „, d. J - 5.6 Hz,. 4.05-4.20 (1H. m, . 4.70 (IB. t. J 5.6 Hz, . 
, 5.08 (2H. s). 7.27-7.36 (5H. m, . 

Reference example 8 

tert-Butoxycarbonyl-L-lsoleucyl-L-asparagine 

To a stirred solution of tert-butoxycarbonyl-L-isoleucrnM 2g> 
ln acetonitrile (30ml) was added N-hydroxysuccinimide (1.10b) and 
0 aicyclohexylcarbodilmide ( 1 ..7 B ) . The reaction mixture was stirred 
at room temperature for 2 hours, filtered and concentrated .The 
residue was dissolved in ethanol (20ml) . The solution was added to 
a stirred solution of L-asparagine (1.95B) and sodium hydrogen 
carbonate (l.lg) in water (30ml) . The reaction mixture was stirred 
at room temperature for 18 hours and was concentrated. The ^residue 
was treated with IN hydrochloric acid and extracted with ethyl 
acetate. The organic layer was dried over anhydrous sodium sulfate 
and concentrated to give the title compound (l.lg, . H-NMR (CB.OO, 
S. 0.80 - 0.96 (6H, m). 1.06-1.30 (1H. m) . 1.44 (9H. s,. 1.45- 
3„ 1.60 ,1H. 1.70-1.90 ,1H. m, . 2.78 (2H. d. J - 5.8Hz). 3.90-4.00 

(1H, m). 4.65-4.80 (1H, m) . 
Reference example 9 

tert-Butoxycarbonyl-L-methionyl-L-asparagine 

To a stirred solution of tert-butoxycarbonyl-L-methionine ( 2g) 
35 in acetonitrile (20ml) was added N -hydroxysuccinimide (1.02g) and 
dic yclonexylcarbodiimide ( 1 . 73g ) . The reaction mixture was stirred 



42 



at room temperature for 2 hours, filtered and concentrated. The 
residue was dissoived in ethanol <20ml) . The solution was added to 
a stirred solution of L-asparagine (l.SOg) and sodium hydrogen 
carbonate (l.Og) in water (20-1). The reaction mixture was stirred 
5 at room temperature for 18 hours. The reaction was quenched with 
» hydrochloric acid and extracted with ethyl acetate. The organic 
la yer was dried over anhydrous sodium sulfate and concentrated to 
give the title compound (2.40g). 1 H-NMR (CD,OD) 0: 1.44 (9H. s). 
1.75-2.04 (2H. m). 2.08 (3H. s). 2.47-2.63 (2H. m, . 2.77-2.81 (2H. 
10 m). 4.10-4.25 (1H. m), 4.65-4.75 (1H. m) . 
Reference example 10 

<S)-3-[(2S. 3R,4R.5R)-5-< ( s) -2-Aminobutyryl ) amino-2 . 3.4.6- 

,, m ,„. -i-Dhenvlpropionic acid hydrochloride 
tetrahydroxyhexanoyl ] amino- 3 pneny^i^ 

To a stirred solution of (S)-2-(tert- 
15 butoxyoarbonylamino) butyric acid (200mg) and <S)-3- 

[ ( 2S . 3R . 4R . 5R ) - 5 -amino -2.3.4. 6- tetrahydroxyhexanoyl ) ammo- 3 - 
' phenylpropionic acid diphenylmethyl ester hydrochloride (540mg) in 
dimethylformamide (10ml, was added diethylphosphorocyanidate 
(240 m 3 , and triethylamine (0.14ml). The reaction mixture was 
20 stirred at room temperature for 17 hours and concentrated. The 
residue was treated with IN hydrochloric acid and extracted with 
ethyl acetate. The organic layer was washed with brine, dried over 
anhydrous sodium sulfate and concentrated. The residue was treated 
with 4N hydrochloride in ethyl acetate (10ml, at 0- C f or 30 
25 concentrated. The residue was purified by DIAION CHP-20P column 
chromatography (eluted with water and 10. acetonitrile in wa er, 
and recrystallized (methanol-ethyl acetate) to give the title 
compound (lOOmg). 1 H-NMR (CD 3 OD) 0. 1.05 (3H. t. J - 7.6 Hz , . 
1.85-!. 96 (2H. m). 2.74 (2H. d. J - 6.4 Hz). 3.68-4.33 (7H. m, . 5.32 
30 (1H. t. J = 6.4 Hz). 7.24-7.42 (5H, m) . 
Reference example 11 

(S)-3-[(2S.3R.4R.5S)-5-((S)-2-Amxnobutyryl)amino-2, 3,4,6- 
te trahydroxyhexanoyl]amino-3-phenylpropionic acid diphenylmethyl 

ester hydrochloride 
35 To a stirred solution of ( S ) -3 - [ ( 2S . 3R . 4R , 5S) - 5- ( ( S) - 2- 

aminobu tyry 1 ) amino -2,3.4,6 - tetrahydroxyhexanoyl ] amino- 3 - 
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phenylpropionic acid (2.00,) in methanol (30.1) was added 
diphenyldiazomethane (1.67g) . The reaction mixture was stirred at 
room temperature for 1.5 hours and concentrated. The residue was 
washed with ethyl acetate to give the title compound ( 2 . 18g ) . H-NMR 

,CD,0D) 6: 1.05 (3H. t. J - 7.6 Hz). 1.80-2.00 (2H. ») . 3.02-3.15 

,2H .). 3.65-3.73 (3H. m) . 3.84-3.90 (2H. ») . 4.25-4.33 <2H. m) . 

5.37-5.48 (1H. m) . 6.72 (1H. s). 7.14-7.30 (15H. m) . 

Reference example 12 

( S ) - 3 - [ ( 2S . 3R , 4R . 5S ) - 5 - [N « - ( 9 - Fluorenylmethoxycarbonyl ) -N - 
triphenylmethyl-L-asparaginyl]amino-2,3,4.6- 

te trahydroxyhexanoyl]amino-3-phenylpropionic acid diphenylmethyl 

ester 

To a stirred solution of N " - ( 9 - fluorenylmethoxycarbonyl ) -N 
*-triphenylmethyl-L-asparagine (1.5g) and (S) -3-[ ( 2S.3R.4R. 58)- 
5 -amino- 2 ,3.4 . 6-tetrahydroxyhexanoyl ] amino -3 -phenylpropionic 
acid diphenylmethyl ester hydrochloride (1.37g) in 
dimethylformamide (20ml) was added diethyl phosphrocyanidate 
(614mg) and diisopropylethylamine (0.66ml) . The reaction mixture 
W as stirred at room temperature for 18 hours and concentrated. The 
residue was treated with 5% citric acid and extracted with ethyl 
acetate. The organic layer was washed with saturated aqueous sodium 
hyd rogen carbonate solution and brine, dried over anhydrous sodium 
sulfate and concentrated. The residue was recrystallized^ 
(diisopropyl ether) to give the title compound (2.37g). H-NMR 
(CD 3 OD) 6 : 2.65-2.80 (2H. ») 2.90-3.10 (2H. ») . 3.60-3.75 (3H. 
m) . 3.85-3.95 (1H. m) . 4.15-4.60 (6H. m) , 5.42 (1H, t. J = 6.2 Hz), 
6.71 (1H. s). 7.05-7.80 (38H, m) . 
Reference example 13 

(S)-3-[(2S.3R,4R,5S)-5-(N*-Triphenylmethyl-L- 

aspar aginy 1 ) amino - 2,3.4,6- te t rahydroxyhexanoyl ] amino - 3 - 

phenylpropionic acid diphenylmethyl ester 

To a stirred solution of (S)-3-[(2S,3R,4R,5S)-5-[N " - ( 9 - 
f luorenylmethoxycarbonyl) -N 6 -triphenylmethyl-L- 
asparaginy 1 ] amino -2.3,4,6 - t e tr ahydroxyhexanoyl ] amino - 3 - 
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phenylpropionic acid diphenylmethyl ester (2.03g) in 
dimethylformamide (10ml) was added piperidine (3ml) at O'C. The 
reaction mixture was stirred at room temperature for 2 hours and 
concentrated. The residue was purified by silica gel column 
5 chromatography (eluted with a solution of methanol : ethyl acetate 
=1:4) and crystallized (diisopropyl ether) to give the title 
compound (1.30g). X H-NMR ( CD3OD ) <5 : 2.50-2.90 (2H, m) , 2.95-3.20 
(2H. m). 3.60-3.80 (3H, m) . 3.85-3.95 (1H. ») . 4.04-4.35 (3H, m) , 
5.35-5.50 <1H. m>. 6.72 (1H, s), 7.10-7.40 (30H, m) . 

10 Reference example 14 

tert-Butoxycarbonyl-L-allylglycyl-L-asparagine 

To a stirred solution of tert-butoxycarbonyl-L-allylglycine 
(800mg) in acetonitrile (20ml) was added N-hydroxysuccinimide 
(470mg) and dicyclohexylcarbodiimide ( 806mg) . The reaction mixture 
was stirred at room temperature for 2 hours, filtered and 
concentrated. The residue was dissolved in ethanol ( 10ml ). The above 
solution was added to a solution of L-asparagine (888mg) and sodium 
hydrogen carbonate (468mg) in water (10ml). The reaction mixture 
was stirred at room temperature for 5 hours. The reaction was 
quenched with 5% citric acid and extracted with ethyl acetate. The 
organic layer was washed with saturated aqueous sodium hydrogen 
carbonate solution and brine, dried over anhydrous sodium sulfate 
and concentrated. The residue was recrystallized (ethyl 
acetate-diisopropyl ether) to give the title compound (717mg). 
X H-NMR ( CD3OD ) 5: 1.43 (9H, s). 2.25-2.60 (2H. m) , 2.11 (2H, d, J 
= 5.4 Hz ) , 4.00-4.20 ( 1H . m) . 4.62-4.74 (1H, m) . 5.00-5.20 (2H. m) , 
5.66-5.90 (1H, m) . 
Reference example 15 

Ben zy loxy cabony 1 - L - norvaly 1 - ( S ) - 2 - aminobu ty r ic acid 

To a stirred solution of benzyloxycabonyl-L-norvaline (30g) 
in tetrahydrofuran (200ml) was added N-hydroxysuccinimide (15.1g) 
and dicyclohexylcarbodiimide (25. 2g) at O'C. The reaction mixture 
was stirred at 0'Cfor 1 hours and at room temperature for 3 hours, 
filtered and concentrated. The residue was dissolved in ethanol 
(200ml). The above solution was added to a solution of (S)-2- 
aminobutyric acid (15.4g) and sodium hydrogen carbonate (12. 5g) in 



45 



water (200ml) at O'C. The reaction mixture was stirred at room 
temperature for 8 hours. The reaction was quenched with IN 
hydrochloric acid ( 150ml) . The precipitate was collected and washed 
with water to give the title compound (33.5g) . X H-NMR (CD 3 OD) 6 : 
0 89-0.97 (6H. m) . 1.32-1.93 (6H. m) , 4.13 (1H. m) . 4.23-4.25 (1H. 
nO, 5.08 (2H, a). 7.20 (1H, d, J = 8.6 Hz), 7.25-7.33 (5H. m) , 8.16 

(1H. d, J = 8.4 Hz). 

The chemical formulas of the compound obtained above are as 

follows . 
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Compounds of Reference Examples 1 and 2 
HC-70II 



HC-70 1 1 



Compound 



of Reference Example 3 



Compound of Reference Example 4 



Compound of Reference Example 5 



Compound of Reference Example 6 





H 2 N 
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Compound of Reference Example 7 




H 




0 



OH 
CONH, 



Compound of reference Example 8 p 




OH 
C0NH 2 



m 



Compound of Reference Example 9 



SCH, 




0 

OH 
C0NH 2 



Compound of Reference Example 10 




N T I u 

H OH OH 



Compound of Reference Example 11 




HCI 
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Compound of Reference Example 12 
/ 




Compound of Reference Example 13 

0 




Compound of Ref erence'ExampI e 14 



Compound of Reference Example 15 





( ^».3HMK. S B,- S -(t. rt -But«^^l-L-no»^yl-0-t« rt - 

, , . - - A 6-tetrahvdroxyhexanoyl]ainino-3- 
butyl-L-seryl)amino-2,3.4.6 tetrcu^ 

phenylpropionic acid diphenylmethyl ester 
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TO a stirred solution of tert-butoxycarbonyl-L-norvaline 
(2170,9) in acetonitrile (10ml) »as added N-hydroxysuccinimide 

115V) anddicyclohexylcarbodiimide ( 206mg, . The reaction mixture 
was stirred at room temperature for 3 hours, filtered and 
concentrated. The residue was dissolved in dimethylformamide, ml . 
To the above solution was added <s) -3- I (2S. 3R. 4R. 5S>-5- (O-tert- 
b utyl-L-seryl>amino-2 . 3 . 4 . 6-tetrahydroxyhexanoyl]amino-3- 
pnenylpropionlc acid diphenylmethyl ester ,652 m g). The reac ion 
liLLe was stirred at room temperature for 18 hours. The reaction 
IZ wenched with 10* citric acid and extracted with ethyl acetate^ 
The organic layer was washed with saturated agueous sodium hydrogen 
carbonate solution and brine, dried over anhydrous sodium sulfate 
and concentrated. The residue was recrystallized (ether-hexane, to 
give the title compound <784mg). 4.-NMR <DMSO-d«> «. 0.75-1.70 (7H. 
m). 1.11 OH. .). 1.3. («. s). 3.05 (2H. d. J - 7.0 Hz). 3.20- 

* MM O 7.10-7.60 (15H, m) . 

5.40 (11H. m). 6.67 (1H. s), M» 

Example 2 

(s) -3-[(2S.3 R .4R.5S)-5-(L-Norvalyl-L-seryl)amrno-2. 3.4.6- 

tetrahydroxyhexanoyl)an,ino-3-phenylpropionic acid 

TO (S)-3-U2S.3R.4R.5S,- 5 -(tert-butoxycarbonyl-L-norvalyl- 
0-tert-but y l-L-seryl,amino-2.3.4.6-tetrahydroxyhexanoyl,amino- 

3-phenylpropionic acid diphenylmethyl ester (700mg) was added 4N 
nydrochloric acid in ethyl acetate (10ml, . The reaction mixture was 
stirred at room temperature for 1 hour and concentrated. The residue 
„ was washed with ether and purified by OIAION CHP-20P column 

chromatography (eluted with water and 20% aoetonitrile in water, 
and recrystallized (methanol-ether, to give the title compound 
(184V). 'H-NMR (DMSO-CU) 8, 0.86 (3H. t. J - 7.4 Hz). 1.20-1.65 
(4H. m). 2.50-2.80 (2H. m, . 3.00-5.30 (11H. m) . 7.10-7.45 (5H. m, . 

O C\ T* 1 "V P\ TT113 1 3 

(S)-3- 1 (2 S .3R.4R.5S)-5-(tert-Butoxycarbonyl-l-isoleucyl-0-tert- 
butyl-L-seryl)amino-2 . 3 . 4 . 6-tetrahydroxyhexanoyl]amino-3- 
phenylpropionic acid diphenylmethyl ester 

To a stirred solution of N-tert-butoxycarbonyl-L-isoleucine 
35 ,231mg) in acetonitrile (10ml) was added N-hydroxysuccinimide 

115^) anddicyclohexylcarbodiimide ( 206mg) . The reaction mixture 
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concentrated. The res (s) _ 3 - [ ( 2S , 3R, 4R. 5S) -5- (O-tert- 

To the above solution was added ( S ) 

, . o o a 6 -tetrahydroxyhexanoyl]amino-3- 

ml xture was at aolfl and extracte d wlt h ethyl acetate, 

was quenched with 10% citrx us soaium hydrogen 

Th e organic layer "^^"^^^^o.. sodium sulfate 

r^rr~^-. r r T;:r 

« fl f647mq) 1 H-NMR (DMSO-d 6 ) <5 : 0.70-0.90 <6H. 
give the title compound (647mg) . H nm 

^ i in f9H S) 1-38 (9H, s). 3.04 (2H, d, J 
1.00-1. 80 (3H. m). 1.10 (9H - S '' 7 . lo . 7 .«o (1SH. -I.' 

. 7.4 HZ). 3.20-5.40 (11H. m) . 6.67 (1H, S). 

r s H-; 4 2 S.3H.4 R . 5 S,-S- ( L- IS ole U cyl- L - S e r y 1) a I „ i no- 2 .3.4.6- 
tetrahydroxyhexanoyllamino-3-phenylpropionic acid . 

^mixture of ,s>-3-U2S.3R.4 R .5 S )-5-<tert- b utoxycar b onyl- 
i n 4-~r-+-butvl-L-seryl)amino-2,3,4,6- 
L _isoleuc yl -0-tert buty nylproplo nic acid diphenylmethyl 

tetrahydroxyhexanoyllamano 3 phenyp P ^ 

est er <550m 3 > and 4N "^^J^;^^. T he residue 

stirre \r :::hX; r ^ by ««« a..™ — 

was washed with ether an p ace tonitrile in water) 

odontography (eluted with water "* ^ compounfl 
and recrystallised (methanol-ether) to give the P 

s mg ,. « (oMSo-d.) {! o.7a.o.,s(6„.,,.o. 9 ,. 1 .«s 

255-2.90 (2H. ,,.3.10-5.40 (11H. -,.7.10-7.50 <5„. m> . 
rsr3-U-.3H.-.5S,-5-(tert- B uto X yca rb onyl-L- m ethionyl-0-te rt - 
Lryl-L-seryDamino^ , 3 . 4 . 6 -tetrahydroxyhe*anoyl,amino-3- 

-ritre^^ 

(249 m g ) in acetonitrile (10ml, was added N -hydroxysuccmrmrde 

5 m anddicyclohexylcarhodiimide U06mg, . The reaction mixture 
1 s st Led at room temperature for 3 hours, filtered and 

I centrated. T he residue was dissolved in -^^^l 

0 ^ 0 fl fq1-3-[ (2S,3R,4R,5S)-5-tU lett 
To the above solution was added ( S j J 
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butyLL-seryDamino-2 . 3 . 4 . 6-tetrahydroxyhexanoyl]amino-3- 
phenylpropilic acid diphenylmethyl ester (652mg,. The reac ion 
" was stirred at room temperature f cr 18 hours. The reaction 
IZ Quenched with 10* citric acid an, extracted with ethyl acetate. 
Z rganic layer was washed with saturated a g ueous sodium hydrogen 
carbonate solution and brine, dried over anhydrous sodium sulfa e 
and concentrated. The residue was recrystallized (ether-hexane, to 
give the title compound <859 m g, . 'h-NHR (DMSO-d.) fl : 1.11 <9H. . . 

. 0 m nH O 2 40-2.60 (2H, m) , 
i ™ f9H s) 1.60-2.00 (2H, m) , 2.01 ( 3H . s), 

,;r S <» * i-7.»»,. 3.20-5.40 (!».-». «.«7(lH..).7.1.-7.«0 

(15H, m) . 

Example 6 . fi _ 

(s) .3-t(2 S .3 R .4 R .5S)-5-(L-«ethionyl-L-seryl)am 1 no-2,3.4.6 

tetrahydroxyhexanoyllamino-3-phenylpropionic acid 

"mixture of <s>-3- I( 2S.3R.4R.5S>-5-<tert- b utoxycarbonyl- 

ter HSOmg, and 4„ hydrochloric acid in ethyl acetate 10 ml w 
stirred at room temperature for 1 hour and concentrated. The residue 
Tas washed with ether and purified by DIAXON CHP-20P column 
chromatography (eluted with water and 20* acetonitrile rn water, 
and recrystallized Cmethanol-ether, to give the title compound 
,225mg). 1 H-NMR (DMSO-d s > «. 1.60-2.10 (4H. » . 2.03 (3H. .). 
2 . 60 -2. 90 (2H. m). 3.00-5.30 (11H. m) . 7.10-7.50 (5H. m, . 

Example 7 t 
(s ,.3-[(2S.3R.4R.5S)-5-(Benzyloxycarbonyl-L-norvalyl-L- 

asparaginyl ) amino- 2 .3.4.6- tetrahydroxyhexanoyl ] amino - 3- 

Phe toTst:rtld a :ltion Of benzyloxycarhonyl.-norvalyl-.- 
asparagine (l.og) in acetonitrile (10ml) was added N- 
byloxysuccini.ide (346m g , -d dicyclohexylcarhod.rm.de 59 m . 
L reaction mixture was stirred at room temperature for 5 hours 

The residue was dissolved in ethanol 
filtered and concentrated. The resiaue 

,50-1). To the above solution was added a solution of (S)-3- 
U 2S.3R.4R.5 S ,-5-amino-2.3,4.6-tetrahydroxyhe X anoyl,a m ino-3- 

phenylproplonic acid ,1.40g) and sodium hydrogen carbonate C344mg, 
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, nnn.ll The reaction mixture was stirred at room 
in water (10.1, The r ^ ^ ^ 5% oitrio 

"Tl ertract HZ e hyl acetate. The or g anlc la y er was washed 
acra and extracted « 

„ith hnne. dried over y ether) to glve the title 

5 The residue was crystallized (diisop w 

compound (1.0.,). 1 H-NMR (C DJ 0D, a, 0.92 (3H. t , " H " ' 

(2 „. ra) . 3.64-3.77 (3H. m ,. 3.90 (IH.dd. 3 = 1-0 10.2 H., 4.0 
<2H. ,,. 4.25-4.28 ,1H. m, . 4.65-4.80 ,1H. m> . 5.10 (2H. 
10 5.30-5.45 (1H. m) . 7.23-7.40 (10H. m) . 

tetrahydroxyhexanoyl]amino-3-phenylpropionic acid 

/solution of (S ,-3- 1( 2S.3 R .4 R .5S,-5-(henz y lox y car b onyl- L 

t a qnaraainvl ) amino- 2 , 3 , 4 , 6- 

I! hanol ,20-1, was stirred with 10* palladium on *«^<«> 
under a hydro 9 en atmosphere at ^ ^ ^ ^ ^ r' and 

purxf xed by DIAION chf recrvs tallized (methanol -ethyl 

and 10% acetonitrile in water) and recrystallx 

acetate, to give the title compound (45mg,. H N»H , 

» n 7 4 HZ) 1 28-1.40 (2H. m,. 1.50-1.84 (2H. m). 2.69 2.78 

' , 3" W 3 74' ,« m,. 3.85-3.98 (2H. m, . 4.24 <1H. t. , - 6.0 

„:::: v»£. «». .---,.7.30-7.38 

rsr3-U 9 2S.3 R .4 E .5 S ,.5-«tert-Butox y car b onyl-,-isoleucyl- L - 

■«« 0 q 4 6-tetrahydroxyhexanoyl]amino-3- 
asparaginyl)amxno-2,3,4,b ietxa * 

"he reaction mixture was stirred at room temperature for 2 hours 
and filter*. The filtrate was added to a stirred solution of 
(S)-3-[(2S.3R.4R.5S)-5-amino-2.3.4.6- 

n • ■» nh P nvlDropionic acid diphenylmethyl 
t e trahydroxyhexanoy 1 ] amino - 3 -pheny lpropio 
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ester hydrochloride ( 790 mg ) and diisopropylethylamine ,0.51ml) xn 
dimethylformamide (10-1) . The reaction fixture was stirrea at room 
rperature for 18 hours ana concentrate,. The rescue was treatea 
SZs* citric acia ana extracted with ethyl acetate. The organic 
layer was washed with saturatea a 5 ueous soaium hydrogen carbonate 
solution and brine, dried over anhydrous sodium sulfate and 
concentrated. The residue was crystallized (diisopropyl ether, to 
g ive the title compound «1.00g). X H-NMR (CD.OD) 0 : 0.88-0.93 ,6H 
, 1 10-1 30 (1H. m). 1.44 (9H, .). 1.45-1.55 (1H. m) . 1.75-1.85 
. ::„ m ;%.' 6 ei 7 ; (2 H.m,. 3.00-3.19 (2 H.m,.3.e0-3. 7 7(3H. m ,. 

3 . 8 ;. 4 .00 <2„. m,. 4.15-4.20 ,1H. m>, 4.22-4.25 ^ 
4.90 (1H. m). 5.44 ( 1H. t. 3 -7.0Hz). 6.74 (1H. .,. 7.16-7.32 (15H. 

m) . 

5 (sn-U^S^R^R.SSl-S-CL-Isoleucyl-L-asparaginyDamino- 
2 3 4 6-tetrahydroxyhexanoyl]amino-3-phenylpropionrc acid 

\' mixture of <S) -3- [ (2S. 3R. 4R. 58) -5- ( tert-butoxycarbonyl- 
L-isoleucyl-L-asparaginyDamino-2 . 3 . 4 . 6-tetrahydroxy- 
Lxa»oyl,amino-3-phenylpropionic acid aiphenylmethyl ester 

,0 <400m g " and trifluoroacetic acid (2 0ml, was stirred at room 

SO ^4uuiuy; , Th residue was washed with 

. ^ t o min and concentrated, ine resxuuc w 

:;rx ™ -..op m1 . a,*™** «-»*- 

Tith wate! and 10% acetonitrile in water, and recrystallized 
Imethanol-ethyl acetate, to give the title compound , .Omg, . H-NMR 
26 (D2 0, 6 : 0. 85-0. 98 <6H.m). 1.09-1. 22 <2H.m>. 1.35-1. 60 <lH.m). 

, > , ,0 3 71 (4H m). 3.84-3.89 (2H, m) . 4.23 (1H. 

2.65-2.88 (4H. m) . 3.50-3.71 ,4H. m, . „„„. ,,= 7 35 

t . 3 - 8.0HZ). 4.30-4.36 (1H. «) . 5.20 (1H. t. a - 7.0Hz). 7.25-7.35 

(5H, m) . 

Example 11 . , T 

30 < S ) -3- [ ( 2S . 3R . 4R . 5S ) - 5- < tert-Butoxycarbonyl-L-methrcnyl-L- 

as P araginyl)amino-2 . 3 . 4. 6-tetrahydroxyhexanoyHamino-3- 
ohenylpropionio acid aiphenylmethyl ester 

Toa stirred solution of tert-butoxyoarbonyl-L-methionyl- 

,-asparagine (SOOmg, and (S) -3- ( < 2S. 3B. 4R. 5S) -»-«^»- 2 ' 
35 tetrahydroxyhexanoyllamino-3-phenylpropionic acid diphenylmetnyl 
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ester ^drocMoride (425,,, in ai.et.y^or.^de (10-1) washed 

^i ^ Thp reaction mixture was suj.ic 
(0.2ml) . The w . th 5% citric 

18 h ;::: - — — - — 

5 :::: :::rr:^ us — ^ r:rr = 

ari ed over anurous sod,™ ^^T^ ^TZo^ 

(34 „ mg) . *.« (CD o D , ; - - _ 3 64 _ 4 20 m) , 

.'7.6 HZ). 6.73 (1H. s). 7.14-7.31 (15H. » . 

rs;tu 1 2 2 S.3 R .4 R .5S,-5-( L -Met h ion y l- 1 - aS pa r a gi n yl)ami no- 
« tetr^ydroxvhexano^amlno-3-phenylpropionic acia 
x' Llt-r. of (S ,.3- [( 2S.3 R .4K. 5 S,- 5 -<ter t - b uto Xy car b on y l- 

L - methi o„ y l-I.-aspaxagin y l, a.ino-2^4 6- alphenylmethyl 
tetrahydroxyh.xanoyllam.no^-phenylpropx 

^ =r,fl t-rifluoroacetic acid (5ml) was stirrer 
6Ster ( t ." or 15 1 and concentrated. Tfce residue »»s wasned wit* 

* DIAION CHP-20P column ~*0~~£~ 
ether an p acetonit rile in water) and recrystallized 

with water and 10% acetonin j-j- , , rtlT1 „\ i H - 

i .t-hvl acetate) to give the title compound (30mg). H 
(methanol-ethyl acetate; a 

\ o m f3H t J « 7.2 Hz), 2.57 (2H, t, 
NMR (D 2 0) 5: 2.06 (3H, s). 2.15 (2H. ' 

T 7 2 Hz) 2.68-2.80 (4H, m). 3.56-3.74 (4H. m), 3.83-3.88 (1H, 

j = 7.2 Hz), ^.oo ™. £ 9H „x 4 30-4.35 (1H, m . 

m) 4.02-4.14 (1H. m). 4.23 (1H, t, J = 6. 2Hz), 4.30 

5.1 6 (1H, t. J - 7.0 Hz), 7.25-7.35 (5H, ») . 



30 Iminooutyryl) amino-2 , 3,4, 6-tetrahydroxyhexanoyl] amino-3- 

(10m i) and water (10ml) was added di-tert-hutyl dicarhonate 

2 ml) and sodium hydros carhonate (247m g ). The reactxon 
He was stirred at room temperature for 2 hours. The react on 
w benched with 5% citric acid and extracted with ethyl acetate. 
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The organic layer was washed with brine, dried over anhydrous sodium 
sulfate and concentrated. The residue was dissolved in acetonitrile 
( 10ml) . To the above solution was added N-hydroxysuccinimide 
„34mg) anddicyclohexylcarbodilmide ( 220mg> . The reaction mixture 
was stirred at room temperature for 2 hours and filtered To the 
filtrate was added a solution of (s> -3- [ < 2S. 3R, 4R. 5S> -5- ( (S) -2- 
aminobutyryl ) amino-2 .3.4. 6 - tetrahydroxyhexanoyl ] amino- 3 - 
phenylpropionic acid diphenylmethyl ester hydrochloride OOmg) 
and diisopropylethylamine (0.34ml) in dimethylf ormamide (10ml). 
The reaction mixture was stirred at room temperature for 18 hours 
and concentrated. The residue was treated with 5* citric acid and 
extracted with ethyl acetate. The organic layer was washed with 
brine, dried over anhydrous sodium sulfate and concentrated. The 
residue was crystallized (ethyl acetate-hexane) to give the title 
compound (755mg). l H-NMR (CD 3 OD) 0 . 0.80-0.96 (6H. „> . 1.20-1.30 
(2H m). 1.43 (9H. s). 1.58-1.88 (4H. m) . 3.05 (1H. dd. J = 15.6. 
: „H„. 3.10(lH.dd. ,= 7.0.15.6^,. 3.63-3. 71 (3H.m, 3.88-04 

(2H. m), 4.16-4.31 (3H. » . 5.43 (1H. t. J - 7.0 Hz). 6.73 (1H. S) . 
7.15-7.30 (15H. m) . 

) Example 14 ' , , . 

{S )-3-[(2S,3R,4R,5S)-5-(L-Norvalyl-(S)-2-aminobutyryl)a m xno- 

2 3 4 6-tetrahydroxyhexanoyl]amino-3-phenylpropionic acxd 

' 'to a stirred solution of (S ) -3- [ ( 2S . 3R, 4R. 5S) -5- ( tert- 
butoxycarbonyl-L-norvalyl- (S) -2-aminobutyryl)amxno-2 , 3,4,6- 
25 tetrahydroxyhexanoyllamino-3-phenylpropionic acid diphenylmethyl 
ester (500mg) in ethyl acetate (10ml) was added 4N hydrochloric acxd 
in ethyl acetate (30ml) . The reaction mixture was stirred at room 
temperature for 2 hours and concentrated. The residue was washed 
with ether and purified by DIAION CHP-20P column chromatography 
30 (elutedwithwaterandlO%acetonitrileinwater) and recrystallized 
Cnethanol-ethyl acetate) to give the title compound (70mg). H- 
NMR (D 2 0) «. 0.80-1.00 ( 6H . m) . 1-20-1.45 (2H. «) . 1.55-1.90 (4H, 
m) 2.68 (2H. d. J - 7.0 Hz), 3.52-3.74 (3H, ») . 3.81-4.00 (2H. ») . 
4.16-4.33 (3H. m) . 5.14 (1H. t. 3 - 7.0 Hz). 7.20-7.40 (5H. m) . 
35 Example 15 
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* a stirred solution of (S)-J- 
filtrate was added to a stirreu 

ester hydrochlorxde (buumg, was stirred at room 

. i -i nm -n T he reaction mixture was sxixj. 

MWU ™r , 9 CI an^ concentrate*. T h e resiaue «• -.ate, 
t e mP erature '« » t<>a „ ith ethyl acetate. The organic 

wlth 5* crtrxc a f ld « d 6Xt flrlea over anhyarous sodium sulfate 
lay er »as -»^~* w crystallized (etnyl acetate- 

ana — a " a t Th6 t ; tie oompouna (658mg) . „ («*»> «. 

(1H. s). 7.15-7.30 (15H. ra) . 

Ltranyaroxyfcexanoyl^ino-S-phenylpropron.c acid 

' • To a stirrea solution of ,S,-3- l (2S.3R.4 R 5S,-5- t r - 

, t <= ^i»,,cvl-(S)-2-aminobutyryl)amino-2.3.4,t. 
b ut 0 xycar b onyl-L-i=oleucyl < S >_ aclfl aiphenylm et h yl 

« ^ocnxoric acia 

0 in ethyl acetate (20ml) resi due was purified 

■f^t- 9 hours and concentrated. The resiuuo 
temperature for 2 hours an ^ 
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a- -r no Hz ) 7.25-7.35 (5H. m) . 

(3H, m) , 5.19 (xn, 
IIinohutyryl,amino-2.3.4.^^ 

phenylpropionic acid ^^^^..-^.m. 

TO a stirred solu ion f « > * N . hyaroxysuccini mlde 
<242mg> in acetomtnle. <10ml> w reaoti on mixture 

(Xa^^^^^^^.-L fUterea. The 
was stirred at room temperature for 2 hours 

,„ a stirred solution of (S)-3- 
filtrate was added to a stirr 

ester hydrochloride ( 600mg J an stirred at room 

.. Mftml \ The reaction mixture was 
dimethylformamide (10ml) . The r res idue was treated 

mature ^ ^ ^ «»"~ 
w ith 5% citric acid and extr anhydrous so aium sulfate 

laye r was washed with brine dried ° fl acetate . 

- entrat t e ttiT:oroun <;i g , . « 

h exane, to give the tx tie c P ^ {M _ 

(3H. t. J-7.2HZ). 1.43 (9H. s). 1 dd, J E 7.6, 15.6 

m) . 2.06 (3„. .,. ».«■'•«• "■;■»' .,. 3.S7-3..3 

H.>. 3.13 <1H. «. » - 15 5 6 43 HZ 1H dl X - .2, 7.6 H.) . 6.73 

(1H , 4.15-4.32 (4H. m) . 5.43 (1H. dd. 



(1H. s). 7.14-7.32 (15H. m, 
25 Example 18 
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(S )-3-[(2S.3R.4R.5S) V Dh enylpropionic acid 

2 3 4.6-tetrahydroxyhexanoyl]am 1 no-3-phenyl P r p 

' ^. («1 (2S.3R,4R.5S)-5- (terr 

To a stirred solution of (S) 3 ■ 6 . 

, , ms thionvl-(S)-2-aminobutyryl)amino-2,3.4.6 
putoxycarhonyl-l-methionYl ) ^ diphenyl methyl 

.etrahydroxyhexanoyi amino-3 pheny P hyaroohlorio acid 

ester (300m g ) in ethy! ^ acetate 10ml, tur . for 2 ho urs 

in ethyl acetate (20ml) was stirred at ^ 
and concentrated. The residue was purified tyOlAlO 
chromatography (eluted with water and 10% ™*™ ^ 
and recrystallized (methanol-ethyl acetate, to 9 - 
compound ( 70m g ,.>H- N «K<D,o, a : 0. 9 2 <3H. t. X = 7.6 Hz, . 1.72 
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(2H .) 2.07 (3H. s ) > 2.10-2.21 (2H. .) . 2.58 <2H. t. J - 7 4 «) 
CUM. a.^e.BH,,. 3-63-3.72 (3H. m) .3.e 4 -3. 9 0(lH..K a2 

< 1H . t . j . 7.0 H,). 4.20-4.35 (3H. ») . 5.16 (1H. t. J - 6.8 H.). 

7.25-7.36 (5H, m) - 

r s r3-U2 9 S .3 R .4K. 5 S,-5-(te r t-Buto Xy ca rt on y l- L -aspa I :a^n y l-0- 
rert- b utyl-I-s^l)a m ino-2,3.4.6-tetrahy a roxy h sxano y l 1 a ml no-3- 

phenylpropionic acid dlphenyimethyX ester 

T o a stirred solution of tert-hutoxycarhonyl-L-asparagine 
(196M) in acetonitrile (10ml) was added N-hydroxysuccmxmide 

116m > and dicy^^^^ 

*„ m r, D r S tnre for 2 hours and filterea. 
was stirred at room temperature tor 

to a stirred solution of (S)-J- 
filtrate was added to a sxxxj-e ^ 
[OS 3R 4R 5S) - 5 -(0-tert-butyl-L-seryl)amino-2,3.4,6- 

aimethyl /°T:T 8 L i r s and concentrated. The residue was treated 

't;::;:; c a d h r;e X t r acted ^ .«*i - — 

Taler was wasLd wit, hrine, dried over anhydrous sodium sulfate 
Xayer was crys tallized (ethyl acetate- 

and concentrated. The resiaue ,.,„„„, >u-NMR 

diisopropyl ether, to give the title compound <570mg,. H :»* 
(CDsOD) a, 1.20 <9H. s). 1.43 (9H. .,. 2.60 <1H. dd. J - -8. 1.2 
IT 2 ,8 (1H dd. J - 6.8. 15.2 H.) . 3.01 (1H. dd. 3 - 8.0. 15.8 
H Z >. 2.78 <1H, dd. .,.„„, 3 55-3.84 (5H. m). 3.88-3.98 

„ . -a 1 -a fiH dd J = 6.0, 15.8 HZ), 

Hz), 3.13 (1H, da, j = 6 . 0 , 8 . 0 Hz ) , 6 . 73 

(1H. m), 4.20-4.55 (4H, m) , 5.43 (1H, dd. 
(1H, s), 7.10-7.40 (15H, m) . 

:;r3-U2 0 S.3 R .4 R , 5 S ) -5-( L - A spara a inyl- L -se r yl ) amino-2.3.4.6- 

, -rahydroxyhexano^i^ 

A mixture of (S) -3- [ (2S. 3F. 4K. s» i 
L-asparaginyl-0-tert-butyl-L-seryl)amino-2.3.4.6- 

tet ahydroxyhexanoyl! amino-3-phenyXpropionic acid diphenyXmethyl 

ester Umg, trif Xuoroacetic acid (10-1, was stirred at room 

5 temperature for 30 min and concentrated. The residue was purified 

hXlON CHP-20P column chromatography (eluted with water and 10, 
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acetonitrile in water, and recrystallized (methanol-ether, to 9 ive 
th. title compound <150m g >. >H-NMR (D 2 0) 6: 2.80-3.00 (4H. m) 
n»*3.7 5 (3H..).3.8.-S..5,3H.-,.«. 2B -«.«(3H.,.,.«.50...«. 

(IB, »). 5.20-5.40 (1H. m). 7.30-7.50 (5H. m> . 

1 % . o * a 6 -tetrahydroxyhexanoyl]amxno-3- 

tert-butyl-L-seryl)amino-2,3.4,6 terrany 

1 3 4 tetrahydroxyhexanoyllamino-3-phenylpropionic ac.d 
^ hlnylLtbyl ester (600 mg , and N-hydroxysuccinimide 212-,, in 
"ifoJamioe ,10,1, was added dicyclohexylcarbodrimide 
^ 37^ The reaction mixture was stirred at room temperature for 
"I s and concentrated. The residue was treated with 5* c, ric 
a cid and extracted with ethyl acetate. The organic layer was washed 
HI dried over anhydrous sodium sulfate and concentrated. 

T : residue was purified with silica 3 el column chromatography 
<e luted with ethyl acetate, and crystallised (ethyl ace ate - 
liisopropyl ether, to 9 ive the title compound (475m g ,. — 

(CDi0 d, a . x.2i <«. .). i-« <«■■■»■ 2 - 30 - 2 - 60 (2H - mK 2 ; 9 ;; 

2H m 3 55-3.80 (5H. m, . 3.88-4.00 (IB. .) . 4.05-4.50 («.■»). 

;*;.,!;.(». ->. — (». ■•«-»■•• (ih ' ">■ 6 - 73 (1H - 

s), 7.10-7.40 (15H, m) . 

Example 22 . , 

(S) -3-[(2S,3 R .4 R .5S,-5-(L-Allyi g lycyl-I.-seryl,amino-2.3.4.6 

tetrahydroxyhexanoylIamino-3-phenylpropiOhic acid 

tetrany 3R , 4R , 5S ) -5- ( tert-butoxycarbonyl- 

A mixture of (S) -3- U ' 
L-allyl g lycyl-0-tert-butyl-L-seryl)a m ino-2.3.4.6- 

t.t IydroxyhexanoyUamlno-3-phe„ylpropionlc acid «~ 
e t r !350m g , and trif luoroacetic acid (5,1, was stirred at room 
: mper ture for 30 min and concentrated. The residue was purif ed 
ty DIAI ON CHP-20P column chromato g raphy (eluted with water and 20% 
acetonitrile in water, and recrystallized (methanol, to cave the 
title compound <163m g ,. ™ <W» «. 2.55-2.75 (4H. .) . 
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3 60-3.72 (3H. m, . 3.78-3.92 (3H. m> . 4.04-4.16 (1H. m, , 4.18-4.36 
UH. 4.44-4.60 <1H. -,. 5.10-5.30 (3H. -) . 5.60-5.85 «1H. »>. 

7.20-7.45 (5H, m) . 

Example 23 ^ . T 

5 (s) -3-U2S.3R.4R.5S)-5-(tert-Butoxycarbonyl-S-methyl-I.- 

cvsteinyl-O-tert-butyl-L-seryl, amino-2 . 3 . 4 . 6 - 

rt'ahyLoxyhexanoyHa^ino-S-ph-ylpropionic a ci d diphenyl.et.yl 

""to a stirred solution of in tert-butoxycarbonyl-L-cysteine 
10 (199mg, m acetonitrile (10ml) were added N -hydroxysuccinimide 
16mg and dicyclohexylcarbodiimide , 183mg, . The reaction mature 
I s st Led at room temperature for 2 hours, filtered The filtrate 
„as added to a solution of (S, -3- t ( 2S. 3R. «. SS, -5- (O-tert- 
butyl-L-seryl)amino-2 . 3. 4 . 6-tetrahydrox y hexanoyl]am 1 no-3- 
« phenylpropionic acid diphenylmethyl ester <500 m g, and ^ 
diisopropylethylamine (0.13ml) in dimethylf ormamide (10ml). The 
r action mixture was stirred at room temperature for IB hour^and 
concentrated. The residue was treated with 5* citrxc ac.d and 
extracted with ethyl acetate. The organic layer was -shed with 
brine, dried over anhydrous sodium sulfate and concentrated The 
residue was purified with silica gel column chromatography (eluted 
with ethyl acetate, and crystallized (ethyl acetate-dixscpropyl 
ether, to give the title compound <560mg). *H-NMR ,CM»» » . 1.20 
(9 „ s) 1.44 (9H. s). 2.11 (3H. s). 2.60-3.20 (4H. m) . 3.55-3.80 
Z; I, ! 3.83-3.98 (1H. 4.16-4.46 «4H. m, . 5.43 (1H. t. , - 6.0 

HZ,. 6.73 (1H. s>. 7.10-7.40 (15H. m, . 

Example 24 

(s) -3-[(2S.3R.4R.5S,-5-(S-Methyl-L-cysteinyl-I.-ser y l,a ml no- 

2 3 4 6-tetrahydroxyhexanoyl]amino-3-phenylpropionic add 

' 'a mixture of (S) -3- [ ( 2S. 3R. 4R. 5S) -5- ( tert-butoxycarbcnyl- 
s-methyl-L-cysteinyl-0-tert-butyl-I,-seryl,amino-2.3.4.6- 
tetrahydroxyhexanoyllamino-3-phenylpropionic acid diphenylmethyl 
ester ,400mg, and trif luoroacetic acid (10ml, was stirred at room 
temperature for 30 min and concentrated. The residue was purged 
35 by DIAION CHP-20P column chromatography (eluted with water and 10. 
acetonitrile in water, and recrystallized (methanol-ether, to give 
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in 



the title compound ,U«. — (■«,, « = 2.10 (3H- •'. »•«- 

x , u 3 75 (3H m). 3.80-3.90 (3H, m). 4.15-4.35 (3H, 
90 (4H. m) , 3.36-3. /o l jn ' m ' * 
m i 4 .43-4.60 UH. m,. 5.20-5.40 ClH.m). 7.20-7.45 (5„. m, . 

Example 25 ^ 
( S)-3-t(2S.3R,4R.5S)-5-(tert-Buto X ycarbonyl-L-aspara gl nyl-N - 

triDhenylmethyl-L-asparaginyl)amino-2,3,4,6- 

tnphenyxm 3 _ phe nylpropionic acid diphenylmethyl 

tetrahydroxyhexanoyl]amino-3 pnenyxyj- y 

"^To a stirred solution of tert-hutoxycarbonyl-L-asparagine 
,168mg> ana (s) -3- U2S. 3R. 4R. 5S, -5- (N »-trlphen y i m et h yl-L- 
aspara g inyl,a m ino-2.3.4.6-tetra hya roxyh e xanoyl 1 a.ino-3- 

pnenylpropionlc acid diphenylmethyl ester (500mg) in 
dimethylformamlde ,10.1, were added N-hydroxysuccinimide ,13 mg, 
a d dicyclohexylcarbodiimlde <164m g , at 0-C. The reaction mixture 
15 Tas stirred at room temperature for 18 hours, filtered and 

tLted The residue was treated with 5% citric acid and 
I::!: a :ith ethyl acetate. The organic layer was washed with 
saturated a.ueous sodium hydrogen carbonate solutioh and brine 
d ied over anhydrous sodium sulfate and concentrated The res i e 
with silica gel column chromatography (eluted with 
20 was purified with silica g oryEtallizea (m ethanol- 

ethyl acetate : methanol - J.u . j-; * 

diilpropyl ether, to give the title compound ,521m g) . H-NMR 
(OTj 0n, «. 1.41 (9H. .). 2.60-2.75 (2H. m, . 2.90 (2„. d. 
z , , 00-3.10 ,2„. -,. 3.60-3.75 <4H. m, . 4.10-4.B0 ,4H. m, . 5.42 
26 <1H. t. J-7.4H.,. 6.73 ,1H. s,. 7.10-7.40 (30H.m,. 

Example 26 m m ir>^ 

( S,-3-[(2S.3R.4R.5S)-5-(L-Asparaginyl-L-asparaginyl)amino- 

2 3 4.6-tetrahydroxyhexanoyl]amino-3- P henylpropionic acid 

\ mixture of ,s, -3- [,2S. 3R. 4R ,5S, -5- , tert-butoxycarbonyl- 
30 L-asparaginyl-N - -triphenylmethyl-L-asparaginyl, amino- 2.3 4 6- 
tetrahydroxyhexanoyUamino-3-phenylpropionic acid *^ 
ester U50m g , and trif luoroacetic acid ,5ml, was stirred at room 

emperlture for 1 hour and concentrated. The residue was purifi 
by DIM 0H CHP-20P column chromatography (eluted with water and 0 
35 acetonitrile in water, and recrystallized ,methanol-ethyl acetate, 
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to give the title compound <90m 3 ). 1 H-NMR <D 2 0, 6 , 2.70-3.00 ,.H 
l ) 3 . 5 5-3.75 (*H.m>. 3.80-3.90 UH.m). 4.14-4.34 (3H.-).S.21 
(1H. t. J = 7.0 HZ). 7.20-7.45 (5H. m> . 

r S r3-U2S.3R.4H.SS,-5- ( te r t-Buto Xy ca rb on y l- L - a llyl gl yc y l- L - 
aspara 3 inyl,amino-2 . 3 . 4 . s-tetrahydroxyhexanoyHamino^- 
phenylpropionic acid diphenylmethyl ester 

To a stirred solution of tert-butoxycarbonyl-L- 
aUylglycyl-L-asparagine (300mg, and <S) -3- «2S . 3R. 4R. 5S -5- 
^2 3 4 6 .tetrahydroxyhexanoyl,amino-3-phenylpropioniC acid 
" n nylme hyl ester hydrochloride ( 496m 3 , in di.ethylf or_.de 
MOml) were added diethyl phosphorocyanidate <223m g > and 
1 isopropylethylamine (0.24.1). The reaction fixture was stirred 
a room temperature for IS hours and concentrated The resr ue wa 
treated with 5% citric acid and extracted with ethyl acetate. The 
cranio layer was washed with saturated a g ueous sodium hydrogen 
ar ate solution and brine, dried over anhydrous sodium su f ; ; te 
Tnd concentrated. The residue was crystallized (diisopropyl ether, 
to give the title compound <5S3m g > . — ( CD3OD ) 6 = 1.43 (9H. s . 

, , „ <2H d J = 6.2 HZ). 2.95-3.20 (2H. jn) . 

r/ 0 r,: s::v.*«v.n-«». 4.oo.4. 35 c « 

(2H. -). 5.43 (1H. t. a - 6.2 Hz, . 5.65-5.90 ,1H, m, . 6.73 (1H. .,. 
7.10-7.40 (15H. m) . 

(3^3- 1 ( « . 3R. 4R . 5S> - 5- (L-Allylglycyl-L-asparaginyl ) amino- 
2 3 4.6-tetrah y drox y hexanoyllamino-3-phenylpropionic acid 

' ' A mixture of (S, -3- U2S. 3R .«. SS) -5- ( tert-butoxycarbonyl- 
L . allY lglycyl-I.-asparaginyl)amino-2.3.4.6- 

te aIydroxyhexanoyl,amino-3-phenylprcpionic acid diphenylmethyl 

, e er Il30mg, and trif luoroacetic acid (5ml, 

temperature for 30 min and concentrated. The residue was purified 
by LlON CHP-20P column chromatography (eluted with water and 0 
acetonitrile in water, and reorganized (methanol-ethyl acetate, 
to give the title compound (47mg). 1 H-WMR (D,0) 6 , 2.55-2.85 <6H. 

„ m) 3.59-3.74 (4H. m). 3.80-3.90 ,1H. m). 4.00-4.10 «!H. m). 
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oo a ii MH m) 5 17-5.27 (3H, m) , 5.60-5.80 
4.16-4.27 (1H. m). 4.28-4.32 <1H. m) . 5.1/ 

(1H, m). 7.20-7.45 (5H. m) . 

Example 29 t 
(s) -3-U2S.3R.4R.5S)-5-(tert-Butoxycarbonyl-S-methyl-L 

o y st el nyl- N '-tripheayi m et h yl-L- aS par a3i nyl)a m ino-2 3 4.6- 
tetrahydroxyhexanoymmlno^-phenylpropionicaciddiphenylmethyl 

eSie To a stirred solution of tert-hutoxycarbonyl-S-methyl-L- 

cysteine <170mg) and (S) -3- 1 ( 2S. 3R. 4R. 5S) -5- (N »- 

triph e„y lra e t ny 1 -,-aspa^inyl,a m ino-2 3 4 6- ^ ^ 

tetrahydroxyhexanoyllamino-3 pnenyipr p 

ester (500mg> in dimethylf ormamide (10-1) were added »- 

fcydroxysuccinimide <133mg, and dicyclohexylcarhodiimide <164mg> 

^ O-C The reaction fixture was stirred at ro- 

18 hours and concentrated. The residue was treated with 5% citric 

"id anl extracted with ethyl acetate. The organic layer was washed 

ariea 0 .er rr :: — — rrsrt^- - . 

„as purified with silica gel crystallized 
solution of ethyl acetate . methanol 10 1, 
(methanol-diisopropyl ether) to give the tit 

<C0 3 0 D > 1.4 2 OH. .,. 2.10 (3H. s). 2.60-3 .20 ««H ... 

3.60-3.80 ,3H. m, . 3.85-3.95 <1H. m, . 4.10-4.70 ,4H. «, . 5.43 (1H. 
t . J = 7.8 HZ). 6.73 (1H. s). 7.05-7.40 (30H. ») . 



25 Example 30 
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(S)-3-[(2S.3R,4R,5S)-5-(S-Methyl-L-cysteinyl-L- 

-.x •> i 4 6-tetrahydroxyhexanoyl]amxno-3- 

asparaginyl)amino-2,3,4,b «ua * 

S-methyl-L-cysteinyl-N^-triphenylmethyl-L-asparaginyDamino- 
2 3 4 6-tetrahydroxyhexanoyl]amino-3-phenyl P ropionic acid 

1 henylmethyl ester (300 mS , and 
stirred at room temperature for 1 hour and concentrated The residue 
!s purified hy DIAXON CHP-20P column chromatography (eluted with 
water and 10% acetonitrile in water) and recrystallized 
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(m ethanol-ether, « 3i ve the title compound <120m 9 > . « : <»0> 
«. 2 10 OH. s). 2.65-3.15 ( 6H . «) . 3.55-3.78 (4H. .) . 3.79-3.90 

, K ,0(1H t J = 6.8 Hz), 7.20-7.50 (5H, 
(1H. m). 4.12-4.40 (3H. m) . 5.20 (1H. t. 



m) - 

:;;:n< 3 2 U.4R. 5 s,-=-< t e r t- B » t o X ^^^ 

,.„,,< 6 -tetrahydroxyhexanoyllanu.no- 3 - 
2-amlnobutyryl)amino-2,3.4.6 tetrany 

nhenylpropionic acid diphenylmethyl ester 

' T o a 'tirrea solution of tert-butoxvcarhonyl-L-asparao.ne 
(,50-B) in acetonitrile (10.1, were added N-hydroxysuccihimide 
Hi:! a.ddicyolo^oar.odii.ide ,700^ . 
was stirred at room temperature for 2 hours and 
filtrate was added to a stirred solution of (S)-3- 
r,o C « AT? 5S )- 5 -((S)-2-aminobutyryl)amino-2,3,4,b- 
[ ( 2S , 3R , 4R, 5S) 5 Dh enylpropionic acid diphenylme thy 1 

15 tetrahydroxyhexanoyllanu.no- 3 -phenyj-prop 

!stL hydrochloride (2.0g) and diisopropylethylamxne (1.1-1) xn 
ester hydroch ^ react ion mixture was stirred at room 

dimethylformamxde (10ml) . The r trea ted 

*:^-r- ift hours and concentrated. The residue wa 
"r^ oTtr a id and extracted wit. ethyl acetate. T he or g anic 
20 I yer washed wit. -ine. dried over hydrous sodium sul ate 
20 layer wa cryst allized (ethyl acetate- 

ana concentrated. The ^ g 

hexane) to give the title compound <2.3g). NM ( ■ 
(3H t . 0,7.4Hz). 1-42 (9H. s). 1.61-1.76 (1H. m) . 1.86-1.9. C«. 

„„ , 7 4 14 8 Hz). 2.76 (1H, dd, J = 7.0, 14.8 
B) . 2.60 (1H, dd, J- 7.4, 4^8 > ( 1H , dd, J = 7.4, 15.8HZ), 

25 HZ). 3.02 (1H, dd, J = 7.4, 15.8Hz) 3.12 1 . 

3.65-3.72 (3H, m), 3.88 (1H. dd. J- 1.6, 9.8 HZ, 4.1 ^ 

m) . 4.30-4.35 ,1H. m,.4.43<lH. t , J - 7 . 4 Hz , . 5 . 43 ( 1H. t, 

. y- *7 o MH s) 7.14-7.33 (15H, m) . 
7.4 Hz) , 6.73 (1H, s; , / 

Example 32 . . o - aminobutyryl ) amino - 

30 (S )-3-[(2S.3 R ,4R.5S)-5-(L-Asparaginyl-(S)-2 amxnobuty y ) 

4 s-tetrahydroxyhexanoyllamino-3-phenylpropionxc acid 

To a stirred solution of (S) -3- U2S, 3R, 4R . 5S) -5- ( ter - 
butoxycarbonyl-L-asparaginyl-(S)-2-aminobutyryl)amino-2. 3.4.6- 
butoxycarbony * 3 -phenylpro P ionic acid diphenylmethyl 

^rT^" wished 4„ hydrochloric acid 
36 I! ethyl acltate (ll,. Reaction mixture was stirred at room 
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temperature for 2 hours and concentrate*. The residue was purified 
bv DIAION CHP-20P column chromatography (eluted with water and 5% 
HZ^ in water, ana recrystallized (methanol-ether, tc g ive 
the title compound (250m 9 ). >H-NMR (D 2 0, t, 0.95 (3H. t. J - 7.4 
Z 72-1.87 (2H. 2.S7-3.00 <4H. m, . 3.54-3.79 (3H. m, . 3. 0 

9.8 HZ,. 4.15-4.41 (4H. m,.5.32 ,1H. t. J -«.«"■> • 
7.30-7.42 (5H, m) . 

rsr3-t(2 3 S .3 R .«.5S,-5- ( tert-Buto X ycar b onyl-L-allyl g lycyl-(S,- 
2 -aminobutyryl>amino-2 . 3.4. 6-tetrahydroxyhexanoyl]amino-3- 

phenylpropionic acid diphenylmethyl ester allvlalycin e 
To a stirred solution of tert-butoxycarbonyl-L-allylglycine 
,480ma) in acetonitrile (ICml) were added N-hydroxysuccinimide 
" and dicyclohexylcarbodiimide < 483m g , . The reaction mixtur, 
, las stirred at room temperature for 2 hours and altered. The 

^ 4- 0 a stirred solution of (S)-3- 
filtrate was added to a sx-xj-^.^^ 

r^q 3R 4R 5 S)-5-((S)-2-aminobutyryl)amino-2 f 3 f 4,6- 

;hyaxoxyhxa„oyl,amino-3-phenylpropionicaoiddiphenylmethyl 

e ter hydrochloride ,1.3. B ) and diisopropylethylamine (0.78ml, in 
0 d imethylf ormamide « 10ml, . The reaction mixture was stirred at room 
telerlture for 18 hours and concentrated. The residue was treated 
I Ih 5* citric acid and extracted with ethyl acetate. The organic 
layer was washed with brine, dried over anhydrous sodium sulfate 
d concentrated. The residue was crystallized (ethyl acetate- 
„ diisopropyl ether, to give the title compound <1.53g>. H-NMK 

(CW *» a: 0.97 (3H. t. J -7.6 Hz,. 1.42 (9H. s,. 1.60-1.90 (2H. 
l 2 25-2.60 (2H. m, . 3.02 ,1H. dd. a - 6.9. 15.6 Hz,. 3.13 C IH 
:: j ; 6 .9.15.6H Z ,.3.59-3.74 (3„.m,.3. 8 7-3.93 (lHm, 4.06-.3 

( 4„. »). 5.00-5.20 ,2H. .) . 5.43 (IH. t. 3 - 6.9 Hz,. 5.64-5.90 (IH. 
30 m). 6.73 (IH. s). 7.13-7.30 (15H. m) . 

r S n-U 3 2 4 S.3H. 4 R . 5S,-5- (L-Mlylgly^yl- <S, -2-aminohutyryl,amino- 
, 3 4 6-tetrahydroxyhexanoyl)amino-3- P henylpropionic acid 
' 'a mixture of (S, -3- U 2S. 3R. 4R. 5S) -5- ( tert-butoxycarbonyl- 
« i „iivlalvcyl-(S,-2-aminobutyryl,amino-2,3,4.6- 

t ;:raIydrLy h eLnoyl 1 amino-3-phenylpropionicaciddiphenylmethyl 
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,,nn i and trif luoroacetic acid (5ml) was stirred at room 
ester ( - concentra ted. The residue was purified 

temperature for 2 nour elute d with water and 10% 

* o on QO (1H. m), 4.00-4.12 (1H, mj , * 

; 3 r:;:v:::;:3;%rr 5 , . 55 '- 5 .so (1 H. m >. 7 . 2 o..so ( s H . m , 

^ ( 3 2 8.3».«. S S,-3-.t«t-B«t«yc^l- S -»^-- 

CT.t.i«X-(8,-2.^^)^^ c ^ al911 ^ tllyl 

tetrahydroxyhexanoy 1 1 amino - 3 -pneny iprop 

"'"TO a stirred solution o £ tert-hutoxycarhonyl-S-methyl-L- 

. rtn .i. ril A (10ml) were added N- 
cysteine ^ -^7^^^^^-. <368m g ). 

hydroxysucolnu.rde <215m g and y ^ £or 2 hours 

The reaction mixture was stirred at r , ... , 

In! «xt«-. *» W as — =;--; £ (S) 

tetr r°" T 5 :, nd diiso'propylethylamlne <0.5 9 ml, in 
ester % he reaction mi xture was stirred at room 

^^"•^^J^^t^. The residue was treated 
t T;::Xl a dTd extraoted with ethyl aoetate. The organic 
wl th 5% crtnc over anhydrous sodium sulfate 

• W « 7 S t7 The residue was crystallised (ethyl acetate- 
and ooncentra ted^ The re ^ compound (1 . 21g) . 1 H-NMR 

dllSOP :T 0 7 „ t \- 7.6 H.>. L« («. s). 1-60-2.00 <2H. 

( : D T a. ;, , ex.. i... ->.»■»• «»■ - 

' 3 8 Hz) 3.02 ( 1H. dd. 3 . 6.0. 15.8 H.) . 3.12 ««. dd. 

0 " s o 3.5.-3.7. (3H, m, . 3.84-3.92 (1H. m, . 4.14-4.34 

" ; 5 43 H t J - 6-0 H.>. 6.73 (1H. s,. 7.10-7.40 (15H. 

(4H, m) , 5.43 t . 



Example 36 
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Example . „ 

(s) _3-[(2S,3R,4R.5S)-5-(S-Methyl-L-cysteinyl-(S)-2 

..ota 6 _tetrahydroxyhexanoyl]amino-J- 
aminobutyryl)amino-2.3,4.6 tetrany 
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phenylpropionic acid 

A mixture of <B) -3- [ ( 2S. 3R. «. SB) -5- ( tert-butoxycarbonyl- 
S-methyl-L-cysteinyl- (S) -2-aminobutyryl)amino-2 , 3,4.6- 

, , • -3 r,hpnvlDroDionio acid aiphenylmethyl 
tetrahydroxyhexanoyl]amino-3-phenylpropion 

ester (700mg) and trif luoroacetic acid (10ml) was stirred at room 
temperature for 30 min and concentrated. The residue was purified 
by DIAION CHP-20P column chromatography (eluted with water and 10* 
acetonitrile in water, and recrystallized (methanol-ethyl acetate, 
to give the title compound (lOOmg). 1 H-NMR (D 2 0, 0, 0.90 (3H. t. 
, . 7.6 Hz,. UH. m). 2.09 (3H. .). 2.69 <2H. d J = 7 

„z). 2.90 (1H. dd. 3 . 8.2. 14.6 Hz,. 3.09 ( 1H dd , . 5.6. 14.6 
Hz,. 3.55-3.90 (4H. m) . 4.14-4.31 (4H. m, . 5.15 (1H. t. J = 7.0Hz). 
7.20-7.45 (5H, m) . 
Example 37 

( s ) - 3 - [ ( 2S . 3R . 4R . 5S ) - 5 - ( N ° -Bensyloxycarbonyl-N E - tert - 
butoxycarbonyl-L-ly B yl-(S)-2-a«lnobutyryl)anilno-2.3.4.6- 

tetralydroxy.exanoylla.ino^-pbenylpropionic aci* dipbeny^etbyl 

ester e 

To a stirred solution of N "-benzyloxycarbonyl-N -tert- 

butoxycarbonyl-L-lysine <308mg> in acetonitrile 

B -hydroxysuccinimide (102mg, and dicyclohexylcarbodirmxde ( 175mg) . 
^reaction mixture was stirred at room temperature for 2 hours 
and filtered. The filtrate was added to a solution of (S)-3- 
[(2S,3R.4R.5S)-5-((S)-2-aminobutyryl)amino-2,3.4.6- 

,i.™i n o 3 -nhenvlpropionic acid aiphenylmethyl 
tetrahydroxyhexanoyl]amino-3 phenyrpr p ,„,.„ nlin 

ester hydrochloride ( 500mg ) and diisopropylethylamine ( 0 . 28ml ) 
dimethylformamide (10ml, . The reaction mixture was stirred at room 
temperature for 18 hours and concentrated. The residue was treated 
wit' 5% citric acid and extracted with ethyl acetate. The or an c 

3 layer was washed with brine, dried over anhydrous sodium sulfate 
anl concentrated. The residue was crystallized (diisopropyl ether) 
to give the title compound (700mg). 1 H-NMR <CD 3 OD, 6 , 0.96 (3H. t. 
a - 7 4 HZ,. 1.20-2.00 (8H. m) . 1.40 (9H. s,. 2.90-3.20 (4H. m) . 
3 55-3.75 (3H. m) . 3.85-3.95 (1H. m) , 4.00-4.40 (4H. m, . 5.07 (2H. 

, 5 si,5.43«lH. t. a -6.4Hz). 6.72 <1H. s). 7 . !0-7 . 40 , 20H. m, . 
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Example 38 (L _ Lysy i- (S) -2-aminobutyryl) amino- 

fSl-3-[ (2S.3R.4R,5S)-5-lL x,ysyx \ i 

2 4 6 -tetra h ydroxyhexanoyl]amino-3-phenylpropionrc acid 
' ' solution of (S,-3- [ (2S.3R.4 R .5S,-5-(N"- b enzyloxyc a r b onyl-N 

■ . t ert-hutoxycarho„yl-L-lysyl- ( S ) - 2-amlnohutyryl , amino-2 3 . 4^6- 

,i= m1 ,,o-3-ohenylpropionicaciddiphenylmethyl 
tetrahyaroxyhexanoylia^no 3 Pheny P P ^ ^ 

ester (400mg> in methanol (20ml) was sun 

Uai «4om g , ^••^•-^^^sr:^ 

1 filtered and concentrated. The residue was treated wi 

1 fl " ered acetate (10ml , at room temperature for 

hydrochloric acid in ernyx au mirified bv 

J u_ tvi*» residue was punnea uy 

i hour filtered and concentrated. The resiau * 

5.20-5.40 (1H, m), 7.30-7.50 (5H. m) . 

"<2S.3 R .4 R .5S,- 5 - ( Ben Z ylo X ycar b onyl-l-valyl-<S,-2- 

, . o 4 6 _tetrahydroxyhexanoyl]amino-3- 
aminobutyryl)amino-2.3,4.6 tetrany 

dioyclohexyloarhodrrmrde C 344 ^ h ^ f ^ ^ 

at room temperature for 3 hours ana x 

to a solution of (S) -3- [ ( 2S. 3R. 4R.5S) -5- < (S) -2- 

v • o •* a 6_tetrahydroxyhexanoyl]amino-3- 
aminobutyryl)amino-2.3.4.6 tetra y y loriae (983 mg, 

ohenylpropionic acid diphenylmethyl ester hydro 
In! diisopropylethylamlne ,0.55ml, in s 

aC! -tirred at room temperature for 18 hours 
The -ction mature w - ^ j% ^ aoia ana 

Trine, dried over anhydrous sodium sulfate and concen tra ed The 
r esidue was crystallized <diis oP ropyl ether, to give 

compound (1.12g,. i<***» *, o.eo-uoo 

>5 (3 H.m,. 2.90-3.20 ,2H.m>. 3.60-3.80 C3H.m>. 3. S5-4.00.2H.rn,. 
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4 . 15 . 4 .40 <3H. m,. 5.09 (2H. .). 5.44 (1H. t. 3 - 7.0Hz,. 6.73 <1H. 
s). 7.10-7.40 (20H. m) . 

r s ™3-U2° S .3R.4R.5S)-5-(L-Va lyl -(S)-2-a ra ino b ut y r Y X)a m ino- 
3 4.6-tetrahydroxyhexancyl,amino-3-phenylpropionic .ad 
Y solution of cs>-3-C(2S.3 R .4R.5S,- 5 -<henzyloxycar b onyl-L- 
valvl-(S)-2-aminobutyryl)amino-2.3.4.6- 

retranyeLxyhexanoyl^ino-S-phenylpropionic acw axphenyx^thyl 

ester ^500 J, in methanol (3-D was stirred with 10% 
charcoal <5^, mtoa ^ 3 e, a t.osp tere at M te»p— 
Hours, filtered and concentrated. The residue was Purified hy 
LaION CHP-20P column chromatography (eluted with water and 5* 
aclnitrile in water, and recrystallized (ethanol- ethyl acet , 
to give the title compound <209ma>. l H-NMR (D 2 0, 6 = 0.91-1.00 I H. 
7, 6, 1 85 (2H m). 2.16 (1H. m, . 2.69. (2H. d. J - 6.6 Hz,, 
m ). 1.67-1.85 (2H. >. 4.21-4.33 (3H.m>. 5.15 

3 62-3.78 (4H. m). 3.87 (1H, d. J - 9.8 HZ). 

(1H. t. 3 = 6.6 HZ). 7.20-7.35 (5H. m) . 

"s™3-U2 1 S.3 R .4 R .5S,-5-(Benzyloxycar b onyl-L-norvalyl-(S,-2- 
aminooutyryDamino-a. 3 . 4 . 6-tetrahydroxyhexanoyl,amxno-3- 

^"ri^ariution « 

2-aminobutyric acid (30g). N-hyaroxysuccinimiae (11.33) in 
tetrahyarofuran (300ml, was added aicyclohexylcarhoa^ide 
Tl9 3^, at 0-C. The reaction mixture was stirred at 0- C for 1 hour 
"at room temperature for 1 hour, f ilterea and concentrated. The 
residue was dissolved in aimethylformamide ,150ml,. 
solution was added to a solution of (S, -3- , , 2S. 3R. «. 5S> -5- 

o 2 3 4 6-tetra h ydroxyhe X anoyl,amino-3-phenylpropionic acid 
, Z g ' : ' r IthylLne (16.2ml, in dimethylformamide ,200ml,. 
£ ' ction mixture was stirrea at room temperature for IB hours 
Tna concentrates. The residue was treated with hydrochloric acid 
ana extra Cte a with a solution of ethyl acetate and tetrahydrcf uran . 

, sulfate and concentrated. The residue was crystallized (ethyl 
acetate, to give the title compound ,«.*>. 1 H-NMR <CD 3 0», B. 
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0 80-1.05 (6H. m). 1.10-1.90 (6H. m) . 2.70-3.00 (2H. m) . 3.60-3.80 
(3H. m). 3.85-3.95 <1H. m) . 4.00-4.40 (4H. m) . 5.09 (2H. s). 
5.30-5.50 (1H. m). 7.20-7.45 (10H. m) . 
Example 42 

(S)-3-[(2S.3R.4R,5S)-5-(L-Norvalyl-(S)-2-aminobutyryl)amino- 
2 , 3 , 4 , 6 - t etrahydr oxyhexanoy 1 ] amino - 3 - phenylpropionic acid 
(another synthetic method of the compound of example 14) 

A solution of (S)-3-[(2S.3R.4R,5S)-5-(benzyloxycarbonyl-L- 
norvalyl- (S) -2-aminobutyryl) amino -2 , 3,4,6- 

tetrahydroxyhexanoyl]amino-3- P henylpropionic acid (19. 5g) in 
methanol (300ml) and water (30ml) was stirred with 10% palladium 
on charcoal (1.9g) under a hydrogen atmosphere at room temperature 
for 5 hours, filtered and concentrated. The residue recrystallized 
(ethanol-water) to give the title compound (11. 5g>. 
15 Example 43 

(S)-3-[(2S.3R.4R,5S)-5-(Benzyloxycarbonyl-L-norvalyl-(S)-2- 
aminobutyryl ) amino -2.3.4,6- t etrahydr oxyhexanoyl ] amino - 3 - 
phenylpropionic acid pivaloyloxymethyl ester 

To a stirred solution of ( S ) - 3- [ ( 2S . 3R, 4R , 5S) -5- 
( ben zyloxycarbony 1 - L - norvaly 1 - ( S ) - 2 - aminobu tyryl ) amino -2.3.4.6- 
tetrahydroxyhexanoyl]amino-3-phenylpropionic acid (3.0g) in 
methanol (30ml) was added a solution of cesium carbonate (740mg) 
in water (0.5ml). The mixture was stirred at room temperature for 
30 min and concentrated. To the residue were added dimethylf ormamide 
(30ml) and iodomethyl pivalate (1.10g) . The mixture was stirred at 
room temperature for 2 days and concentrated. The residue was 
treated with water and extracted with ethyl acetate. The organic 
layer was washed with brine and saturated aqueous sodium hydrogen 
carbonate solution, dried over anhydrous sodium sulfate and 
concentrated. The residue was purified with silica gel column 
chromatography (eluted with a solution of ethyl acetate : methanol 
- 10 : 1) and recrystallized (methanol-diisopropyl ether) to give 
the title compound (2.53g). l H-NMR (CD 3 OD) 5: 0.80-1.05 (6H, m) , 
1 26 (9H, s), 1.30-1.90 (6H. m) , 2.85-3.10 (2H. m) . 3.60-3.80 (4H. 
m), 3.85-3.95 (1H. m) , 4.10-4.35 (3H, m) . 5.09 (2H. s). 5.41 (1H. 
t. J = 6.6 HZ). 5.66 (2H. s). 7.20-7.45 (10H, m) . 
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"<r S .3 R . 4R .=S)-S-( L -No r va ly X-C S ,- 2 -— ^)^no- 
n.I.I-tetrany^o.vhexanoyn-ino-B-phenylprop.onxo acx* 

„orvai y l-(S)-2-a m inobut y r y l)amlno-2,3.4.6- 
t etra hyd ro Xy hexano y X ) a I n i no.3-p 11 en y lprop i on 1 c ^a *x* ^ 

i ^oh-pt f2 OOq) in methanol (30ml) was sim 
pivaloyloxymethyl ester atmosphere at 

10 % palladium on charcoa ( 15« -d < J tttrBted . 

room temperature for 5 hours. Altered a 

r ecrystallized (ethanol-diisopropyl ether) to g 

nd C810mg) l H-NMR (CD3OD) 5: 0.80-1.05 (6H. m) . l.H ( 
compound 810m ^ ^ ^ ^ ^ ^ ^ m) , 

b). 1.30-1.95 (6H. m). c 4.9 f 1H t J = 7 . 0 Hz ) , 5.66 

3.85-4.00 (1H. m). 4.10-4.40 (3H. m) . 5.42 (1H. t. 

(2H. s). 7.20-7.45 (5H. m) . obta ined in the above 

■ 1 fnrfflll i as of the compounds obtained in 
The chemical formulas 01 

Examples are as follows. 
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Compound of Example 1 



Compound of Example 2 



Compound of Example 3 



Compound of Example 4 



Compound of Example 5 



Compound of Example 6 




H 



H 2 N 
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Compound of Example 7 
0 





.OH 



OH Q 



N 
H 

'CONH, 





OH OH 



Compound of Example 8 



Compound of Example 9 ^ i 



8 T L H OH OH 



Compound of Example 10 



H 2 N 




-OH 



OH 0 



N 
H 

-CONH, 




OH OH 



Compound of Example 11 
0 



Compound of Example 12 



"OH 





"OH 




74 




75 



Compound of Example 19 



Compound of Example 20 




Compound of Example 21 
i 0 

Compound of Example 22 



H 2 N' 



Compound of Example 23 
0 

Compound of Example 24 



0 ^ 



L H OH OH 



OH 





76 



Compound of Example 25 



Compound of Example 26 





0 f^° H 0H 0 0 



OH OH 




v o j H 
0^ 

NH 2 



OH OH 



Compound of Example 27 ,, 

n J o r OH oH o o 



0 "« y " 

NH. 

Compound of Example 28 



OH OH 





,0H 



OH 0 



HIT ^^"N 
H 2 N 0 j H 
0^ 

NH 2 

Compound of Example 29 





OH OH 



OH 



I 0 



Compound of Example 30 




H * N 0 
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Compound of Example 31 



I 0 




Compound of Example 32 



H 2 N 




NH 2 0 



,0H 



OH 0 





N 

H oh oh 



OH 



yy 



Compound of Example 33 



0 

H 0 





o r" OH oH o o 



OH OH 




Compound of Example 34 



H 2 N 




.OH 



OH 0 





H OH OH 



OH 



Compound of Example 35 



I 0 



H 




Compound of Example 36 
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Compound of Example 37 




Compound of Example 38 



Compound of Example 39 



Compound of Example 40 




,0H 



OH 0 





OH OH 



OH 



Compound of Example 41 



0-^N 
. H 





,0H 



OH 0 





OH OH 



OH 



/^Compound of Example 42 



H 2 N 




,0H 



1>A 



OH 0 





H OH OH 
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Compound of Example 43 




Compound of Example 44 




Experiment 1 ■ - . *. 

in vitro antibacterial test. Antibacterial activity against 

p»n™hacter pyloxi ln vitro 

using Hslicobaclsx pyJLoxi (NCTC 11637) as the test strain, the 
antibacterial activity of test compounds was assayed by the agar 
dilution method as follows. Test compounds were respectively 
dissolved in dimethyl sulfoxide, and using sterile distilled water, 
a doubling dilution series was prepared for use as samples. Using 
7% horse blood- supplemented Brucella agar as the medium, plates were 
prepared by mixing 2 mL of each sample with 18 mL of the 7% horse 
blood-Brucella agar. Tc prepare an inoculum. BeiiSSJ^ P*lP^ 
was shake-cultured in 2 . 5% fetal bovine serum-Brucella broth at 37 
for 20 hours using a gas pa* Jar containing CampyPaK™ [BBL BecKton 
Dickinson Microbiology Systems]. Assay plates were inoculated 
with 5& each of the respective cell suspensions adjusted tc about 
10' CFU/mL with 2.5% fetal bovine serum-Brucella broth and were 
incubated at 37- C for 4 days in the gas pak 3 ar containing CampyPak 
and water-soaked sanitary cotton. After cultivation, the degree 
of bacterial growth was grossly evaluated and the minimal ^ 
concentration at which no growth was observed was recorded as the 
MIC (minimal inhibitory concentration) . The M!C value was <0.006 
A/mD for the compound of Example 14 and 0.025 (Sg/mL) for the 
compound of Example 16. 
Experiment 2 



# 
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In vivo antibacterial test: 

Mongoiian gerbils (MON/ams/Gbs . male, aged 5 weeks, were 
deprived of food for 20 hours and 10- Chouse of fcOiCSMcisx 
Z*l — was inoculated into the s»«c, Starting 1 ay 
^infection. 50 mg/kg of the test compound suspended in 0 5% 
Tethyloelluxose/vater was administered orally twice daily in the 
" rning and evening, for 2 consecutive aays. On the day follows 
"e last dose, the stomach was isolated fro. the infected gerbils 
and homogenized and a iO-foid diiution series of the homogenate was 
inoculated on activated charcoai-modified Skirrow medium. 
^ iation was carried out microaeroblcally at 3 V C for 4 days and 
the eradication rate was determined according to growth of the 

^"results are presented in Table 1. The number of bacteria 
was expressed in mean ± standard error and the statistical analysis 
las Z> in comparison with the controi group by the Ounnett method. 
Table 1 



Sample 



Control (0.5% 
methylcellulose ) 



The compound of 
Example 14 



The compound of 
Example 16 



Dose 
(mg/kg) 



30 



Clearance 
rate (%) 



Bacteria 
retrieved (Log 
CFU/gastric 
wall) 



0/4 (0) 



1/4 (25) 



30 



1/4 (25) 



6 . 62±0 . 06 



2.23±0.48** 



2.25±0.32** 



20 



25 



**P<0.01vs control by Dunnett's test 

It can be seen from Table 1 that, at the dose level of 30 mg/*g. 
th e compounds of Example 14 and 16 accomplished to reduce the number 
of recovered Helicobacter p^i- And the compounds of Examples 14 
and 16 accomplished 1/4 clearance. It is. therefore, clear that the 
me dicinal composition of the invention is effective in the 
pr evention and treatment of H^Pb^ ^^'^^ 
gastritis, gastriculcer. duodenal ulcer . and cancer of the stomach. 

Experiment 3 
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in vivo anti-Helicobacter pylori effect of the gastric mucosa 

adhesive preparation 

Mongolian gerbils (HON/ Jms/Gbs ) infected with Helicobacter 
pylori were orally dosed with the compound of Example 14 containing 
gastric mucosa adhesive preparation obtained in Formulation Example 
2 (the compound of Example 14 AdMMS-1 in Table 2), and a 0.5% 
methylcellulose suspension containing the compound of Example 14 
(the compound of Example 14 suspension in Table 2), respectively 
at a dose of 3 mg/kg, 10 mg/kg as the compound of Example 14 twice 
a day for 7 consecutive days. At 16 hours after the final dose, 
the stomach was excised and the gastric wall was homogenized and 
serial dilutions were plated on the Hel 1 cobacter pvlori selective 
medium. The inoculated medium was incubated for 4 days at 37' C under 
microaerobic conditions and the number of viable cells was counted. 
The results are shown in Table 2. 
Table 2 



Sample 



Control (0.5% 
methylcellulose ) 



The compound of 
Example 14-ADMMS 



Dose 
(mg/kg) 



The compound of 
Example 14 -suspension 



10 



Clear anc 
e rate (%) 



0/5 (0) 



5/5 (100) 



3/5 (60) 



Bacteria retrieved 
(Log CFU/gastric 
wall) 



6.15±0.06 



ND** 



2.18±0.44** 



1«P<0.01VB control b y Dunnetf s test; ND: not detected 

As shown in Table 2, it is clear that the compound of Example 
14 containing gastric mucosa adhesive preparation showed the same 
level of anti- ^™bacter pylori activity as that of the compound 
of Example 14 suspension with one third of the dosage of the compound 
of Example 14 suspension. 
Formulation Example 1 

For use as a therapeutic agent for Helicobacter pylori 
infections, the compound or salt of the invention can be 
administered typically in the following dosage forms. 
1 . Capsules 
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(!) compound obtained in Example 14 100 mg 

90 mg 

(2) Lactose 

(3 ) Microcrystalline cellulose 70 mg 

. 10 mg 

(4) Magnesium stearate 

270 mg per capsule 
The whole counts of (1) . (2) . and (3, and 1/2 of (4, are blended 
ana granulated. To the granulation is added the remainder of ) 

filled into gelatin capsule shells, 
and the whole composition is fiiiea ihl a 

2. Tablets 

j (1) Compound obtained in Example 14 100 mg 

35 mg 

12) Lactose 

150 mg 

(3) Corn starch 

(4) Microcrystalline cellulose 30 mg 

5 mg 

(5) Magnesium stearate 

320 mg per tablet 
The whole amounts of (IK (2) ana ,3). 2/3 of (4). and 1/2 of 
(5) are blended and granulated. To the granulation are added the 
remainders of (4, and <5> . and the whole composition is compressed. 

Formulation Example 2 -„ ma 
Hardened (hydrogenated) caster oil (Lubn wax 101 . Freund 

xndustrial Co. Ltd., (.4 g) was melted at 80 * . To this melt. 1 
g of compound obtained in Example 14. !0g of acrylic polymer 
^HIVISWAKO 104™. WaKo Pure Chemical mdustries^ Ltd., and 5 g 
ow substituted hydroxypropylcellulose (LH-31™. s-on-Efu 
25 Chemicals , were successively added and the mixture was 

ai persion at a constant temperature of 80- C for 2 hours. This 
molten mixture was dropped onto a 15 cm <di. , aluminum dis* rotating 
at 2400 rpm at a flow rate of 50g/min , whereby spherical fine granules 
42 mesh passing through were obtained. 

30 

INDUSTRIAL APPLICABILITY 

Compound (I) of the invention has specific and hrgh 
antibacterial activity against Hslissb^ bacteria 
by HSilSefca^ Mlatl- Therefore, with this Compound (!) . the 
35 desired anti-HsliSSM^ Eylexl efficacy can be achieved at a 
remarkably reduced dose as compared with the conventional 
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antibacterial agents available for control of Hslisai^ bacteria 

(especially Hsllssiaslsr Esclsxi) . 

Compound (I) is effective in the prevention or treatment of 
various diseases associated with mXl^l^ bacteria, such as 
duodenal ulcer, gastric ulcer, chronic gastritis . and cancer of the 
stomach. Moreover, because aeiissb^ «0°xl is a major factor 
in recurrences of ulcer. Compound (I) is effective in preventing 
recurrence of ulcers as well. 

Furthermore. Compound (I) shows no activity against such 
gram-positive bacteria as those of the general StzsteOZS^ and 
Bacillus, or such gra^-negative bacteria as those belonging to the 
Z^Tutmnai*. EseudaMmas. Ecatuia. Klebsiella. fiMaU*. 
LiBsnslla. fiit^tsx. UMliaM-. etc. Therefore, compound 
(I, is selectively effective in the prevention or treatment of 
diseases associated with UellSOMStsx bacteria, with minimal 
effects on other bacteria and fungi, and. therefore, can be used 
as a safe drug. 



